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R UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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;) M N 230 SOUTH DEARBORN ST.
% & CHICAGO, ILLINOIS 60604
REPLY TO THE ATTENTION OF:
S5SMDA

Approval of the First Revision, State-lead Quality Assurance Project Plan
for the Operable Unit Activity at the Southeast Rockford Groundwater
Contamination Site in Rockfo Illmol

Valerie J. Jones Wi/
Regional Quallty fi

Jodi Traub, Acting Chief
Superfund Program Management Branch (5SHS)

ATTENTION: Karen Yeates, Project Officer
Illinois/Indiana Unit

I am providing approval of the first revision, State-lead Quality Assurance
Project Plan (QAPjP) for the ogperable unit activities at the Southeast
Rockford Groundwater Contamination site in Rockford, Illinois, which was
received by the Quality Assurance Section (QAS) on May 7, 1990, (QAS log-In
No. 1223).

Please note that, to facilitate this subject QAP)P for approval, QAS staff
has made the following corrections:

1. In 3 of 9, a sentence, "The existing geological information, site
history, and previous investigations are described in Section 2.0
of the Work Plan." is added to the secord paragraph.

2. In Section 3.4 (Sampling Network), a sentence, "Samples will be
collected over a period of two weeks." is added.

3. In page 6 of 9, "level 5" in the third paragraph is changed to
"DOO Ievel VY.

4. 1In Section 4.3.5 (Project Organization and Responsibility), a
sentence, "Central Reglonal Iaboratory (CRL) will train the Camp
Dresser and McKee Inc. (CDM) Data reviewer prior to the start of
the field work." is added.
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S. In Section 14.1.6 (Data Reduction, Validation, and Reporting),
a sentence is added to specify that data reporting will be in
accordance with Contract laboratory Program (CLP) SOW-2/88 for
organics, SOW~7/88 for inorganics, and SASs in Appendix B.

6. In Appendix B, the following are chnaged:
a. SAS for Metal Analysis

0 A sentence, "The results shall be reported down to the
Method Detection Limit (MDL) and flagged with "J" " is
added to the Item #9.

o In Attachment ITI, the "CLP SOW-7/85" is changed to "CLP
SOW-7,/88".

b. S8SAS for the of Volatile ics

o A sentence, "The results shall be reported down to the
MDL and flagged with "J" " is added to Item #9.

o The last three sentence of Item #7 are revised to read,
"The contimuing calibration check standard shall contain
all nine (9) target compounds. If percent difference of
any campound of the continuing calibration check
standard is greater than 25%, then corrective action shall
be taken. The minimm relative response factor (RF) for
each target campound shall be greater than 0.150."

o In Item I, "Attachment IV" is changed to “Attaciment I".

7. In the Sampling and Analysis Plan (SAP), the following changes
are made in Section 1.3 (page 4 of 5):

a. "204 samples" is changed to "189 samples".

b. A sentence, "Samples will be collected over a period of two
weeks." is added.

A copy of these corrected pages is included for your use. They shall be
incorporated into the finalized QAPjP.

The original signature page is included. We have retained two copies of
this subject QAPJP for CRL’s and our records. We would like to receive a
copy of the campleted signature page when it is available.

cc: Karen Vendl, RERB US3919
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3.0 PROJECT DESCRIPTION

The Remedial Investigation portion of the Operable Unit is designed to
gather specific information necessary to determine if the site presents a
hazard to human health, welfare or the environment and to evaluate feasikle

remedial alternatives and/or the need for additional studies.

3.1 STUDY AREA BACKGROUND

The area of concern is located near Southeast Rockford in Winnebago Courty,
and consists of approximately 2 to 3 square miles in Sections 1, 2, and 3,
T43N, RLIE and Section 6, T43N, R2E. The study area is bounded by Harrison
Avenue to the north, Sandy Hollow to the south, the north-south center line
of Section 6 to the east, and the Rock River to the west. The study area
is shown in Fiqure 3-1.

The study area is predominantly an urban residential area that includes
scattered retail and commercial operations. A small industrial park is
located near the eastern boundary of the study area in the vicinity of
Laude Drive. The study area is predominantly flat-lying and slopes gently
westward toward the Rock River, but locally contains low-relief hilly
areas. Maximum topographic relief across the study area is approximately
120 feet. A small concrete-lined drainage ditch runs across the study area
and discharges to the Rock River at the southwestern corner of the study
area. A review of 117 Illinois Department of Public Health (IDPH) well
construction reports indicated that the majority of the residential wells
in the study area are screened in the 40-foot to 70-foot depth range in a
sand and gravel aquifer. Although deeper residential wells are common in
the study area, no systematic distribution of the deeper wells is evident.

The well construction reports reviewed were generally incomplete regarding
stratigraphy and well construction information. The Southeast Rockford
Phase I Remedial Investigation is currently in the planning stage and is

16813/19
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designed to address area hydrogeologic information that is not addressed in
this study. Information on well construction of the wells sampled will ke
gathered as part of this Operable Unit residential well sampling.

A summary of the existing geologic information, site history, and previous
investigations is provided in th® Work Plan. Appendix A of this QAPP
contains a summary of the more recent (1988 and 1989) existing analytical
data from previous sampling events. Based on the existing data, the
following volatile organic compounds (VOCs) and metals have been targeted

as contaminants of concern:

Trichloroethylene (TCE)
1,1,1-Trichloroethane (1,1,1-TCA)
Cis-1,2-Dichloroethylene (Cis-1,2-DCE)
Trans-1,2-Dichloroethylene (Trans-1,2-DCE)
1,1-Dichloroethylene (1,1-DCE)
Tetrachloroethylene (PCE)
1,1-Dichloroethane (1,1-DCA)
1,2-Dichloroethane (1,2-DCA)

vinyl Chloride

Lead

Cadmium

Chromium

Arsenic

Of the contaminants listed above, Safe Drinking Water Act Maximum
Contaminant Levels (MCLs) exist for the metals and TCE, 1,1,1-TCA, 1,1-DCE
and 1,2-DCA. MCLs have been proposed for cis-1,2-DCE and PCE. Twelve of
the above contaminants have been addressed in the Proposed Illinois
Groundwater Quality Standards, the exception being 1,1-DCA. These
compounds (except vinyl chloride) have been detected in the Southeast
Rockford area and some have been found consistently at or above 50% of the
MCL.

16813/19
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Most of these chemicals are products of each other through microbial
degradation by sequential dehalogenation. TCE is an end product of PCE,
cis-1,2-DCE is a degradation product of PCE, TCE, and 1,1,1-TCA; and
1,1-DCE is a final product of 1,1,1-TCA. (See Data Summary in Appendix A
for further information.) Because these compounds are found at the s:te
and are degradation products of one another, they can be used to help
determine the source of contamination and are useful in preoviding insight
into the fate and transport of the contamination. The VOCs that will be
analyzed in the Operable Unit are those previously listed. Vinyl chloride
is included because it is a possible degradation product, along with some
of the other contaminants of concern.

The approximate area affected by the plume of VOC-contaminated groundwater
based on the 1989 USEPA/TAT data, is shown with a plume concentration for
TCE in Figure 3-2. Although the VOC plume contains other compcnents in
addition to TCE, TCE has been chosen as an indicator parameter to
illustrate the general distribution of VOC-contaminated groundwater at the
site. Review of USEPA/TAT data indicates that the other VOC contaminants
in the study area have the same general distribution as the TCE plume shown
in Figure 3-2.

Metals have been analyzed in only a limited number of samples in the
Southeast Rockford Operable Unit study area (Data Summary, Appendix A).
Chromium was detected during a 1984 investigation of illegal disposal
activities in a well located near a metal plating company. Cadmium,
arsenic and lead were detected during an IEPA routine sampling event in
1988 near Barrett’s Mobile Home Park at Harrison and Marshall. Due to the
fact that metals (primarily those listed) have been detected in all
previous samples that were analyzed for metals, all of the samples
collected from the study area will be analyzed for cadmium, chromium, lead
and arsenic at Drinking Water Detection Limits.

16813,19
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3.2 PROJECT OBJECTIVES AND DATA USAGE

The overall objective of this Operable Unit investigation is to determine
which residences and industries outside the Removal Action area are
atfected or potentially affected by the groundwater contaminant plume and
to develop and evaluate a cost-effective alternative for providing potable
water to affected residents in a timely manner. In order to achieve this
objective CDM will conduct residential, municipal and industrial well
sampling. The data obtained from this sampling will be used in conjunction
with existing USEPA/TAT and IDPH data to identify those residential and
industrial wells in the study area that are contaminated at levels between
the MCLs and method detection limits for the contaminants of concern.

In 6rder to maximize data coverage, CDM’'s sample locations are concentrated
outside of the known VOC plume area as defined by existing 1988 and 1989
data (areas that were not sampled during previous studies). Because there
is very little existing metals data for the study area, no metals plume
definition is possible at this time. Therefore, all samples collected will
also be analyzed for the list of target metals previously discussed.

All sampling for this project will be from residential, industrial or
municipal wells to evaluate the need for and extent of alternate water
supply alternatives. The analytical data produced will be used for risk
assessment and development, evaluation and design of alternatives. 1In
order to allow for comparison of the data with applicable requlatory
requirements (Safe Drinking Water Act Maximum Contaminant Levels) and human
health criteria, DQO Level V, Special Analytical Services analyses are
necessary for both metals and volatile organics to achieve detection limits
that will allow for these comparisons. The Special Analytical Services
requests for these analyses are contained in Appendix B.

us3934
16813/19
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3.3 SCHEDULE

The anticipated schedule for key activities in this Operable Unit is shown
in Figure 3-3.

3.4 SAMPLING NETWORK

The scope of sampling for this Operable Unit includes the collection and
analysis of 144 residential well samples, 10 industrial well samples and
one municipal well sample for target metals and target volatile organics.
Seventeen field duplicate samples and seventeen field blank samples will
also be collected and analyzed for target metals and target volatile
organics. One volatile organic trip blank will be shipped with each cooler
of volatile organics. It is estimated that 15 trip blanks will be
collected. '

Table 3-1 is a summary of the sampling and analysis network and specifies
the parameters to be measured, the number of samples to be collected, and
the level of QC effort for each sample type.

All sampling and testing will conform to guidelines set forth in the User's
Guide to the EPA Contract Laboratory Program. Sections 6 through 9 of the
QAPP and Section 3 of the Sampling and Analysis Plan discuss the specific
sampling and analytical procedures to be followed for this project.

Section 2 of the Sampling and Analysis Plan describes sample locations and
rationale.

Samples will be collected over a period of two weeks.

16813/19 1s3935



FIGURE 3-8
SCHEDULE OF OPERABLE UNIT ACTIVIIES

Weeks From Date Of Project Plan Approval

DESCRIPTION OF ACTIVITY 2 4 6 8 10 12 14 16 18 20

1) Mobilization & Sample
Scheduling

2) Municipal, Industrial, and o b
Residential Well Sampling

3) CLP Laboratory Testing

4) Data Validation

5) Geographic Database
Development

6) Operable Unit Technical
Memorandum

7) IEPA/USEPA Review

8) Operable Unit Technical
Memorandum (Final)

9) Alternatives Array

10) Operable Unit FS el B5E Sl I
Report (Draft)

11) IEPA/USEPA Review

12) Operabie Unit FS for Public

c
?“3 Comment (draft final)
&

13) 30-Day Public Comment
Period
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Sample Matrix

Field Parameters

Laboratory Parameters

Residential
Wells

Municipal

Supply
Well

Industrial
Wells

A trip blank will be included with each shipment of vonlatile organic samples.

pH, Specific
Conductance,
Temperature

pH, Specific
Conductance,
Temperature

pH, Specific
Conductance,
Temperature

SAS for volatilel/
organics from CLP

SAS for metalsl/
from CLP

SAS for volatilel/
organics from CLP

SAS for metalsl/
from CLP

SAS for volatilel/
organics from CLP

SAS for metalsl/
from CLP

TABLE 3-1
SUMMARY OF SAMPLING AND ANALYSIS PROGRAM

QA Samples
Investigative Fié}d N Fi;};_—‘&‘_w___“
Samples Duplicate Blank

No. ~ Freq Total No. Freq Total No. Freq  Total
144 1 144 15 1 15 15 1 15
144 1 144 15 1 15 15 1 15
1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 ! 1
10 1 10 1 1 1 1 1 1
10 1 10 1 1 ! 1 1 1

An estimated 15 trip blanks will be required.

One sample out of every 20 (or portion thereof) will be collected as a matrix spike duplicate sample.

lCLP SAS volatile parameters are listed in Table 5-1 of the QAPP and in the SAS Request.

2cLP SAS metal parameters are listed in Table 5-2 of the QAPP and in the SAS Request.
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4.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

Camp Dresser and McKee Inc. (CDM), as prime contractor, has overall
responsibility for all phases of the Operable Unit and will therefore
oversee the field investigations, prepare the Technical Memorandum and
conduct a Feasibility Study. CDM will also provide QA QC for all
deliverables and provide for their issuance.

4.1 PROJECT ORGANIZATION

The project organization structure, Figure 4-1 shows the staff designa-
tions, assignments and lines of communication for the Operable Unit,

4.2 1EPA PERSONNEL

4.2.1 PROJECT MANAGER

The Project Manager, Mr. David Dollins, is responsible for overall manage-
ment and coordination of technical and fiscal aspects of the Operable Unit.
Mr. Dollins will serve as the IEPA contact for the USEPA Region 5 Project

Manager.
4.2.2 ATTORNEY

The Attorney, Mr. Paul Jagiello, is responsible for the legal aspects of
the Operable Unit including site access and other legal issues that may

arise.
4.2.3 QUALITY ASSURANCE OFFICER

The Quality Assurance Section Project Officer, Mr. Jim Shaw, is responsible
for the QAPP technical review. Mr. Shaw is available for consultation on

various QA/QC issues.

16813,/05
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4.2.4 HEALTH AND SAFETY OFFICER

The Health and Safety Officer, Ms. Jeri Long, is responsible for the review
of the Health and Safety Plan,

4.3 USEPA PERSONNEL

4.3.1 STATE PROJECT OFFICER

The USEPA State Project Officer, Ms. Karen Yeates, is responsible for
federal oversight of state-lead activities for the state of Illinois.

4.3.2 REMEDIAL PROJECT MANAGER

The USEPA Region 5 Remedial Project Manager, Ms. Karen Vendl, is
responsible for oversight of the entire Operable Unit at Southeast
Rockford.

4.3.3 QUALITY ASSURANCE SECTION

The USEPA Region 5 Quality Assurance Section (MQAB/ESD} is responsible for
review and approval of the QAPP,

4.3.4 LABORATORY TESTING ASSIGNMENTS

Liquid samples from residential, industrial and municipal wells will be
analyzed by the laboratory described below:

o USEPA Contract Laboratory Program (CLP) will analyze water samples
at drinking water levels as part of the Special Analytical
Services (SAS) package.

16813,05
US3940



Southeast Rockford
QAPP

Section: 4
Revision: 3
Date: May 1990
Page: 4 of 5

4.3.5 LABORATORY QA/QC RESPONSIBILITIES

o Contract Laboratory Program (CLP) Special Analytical Services
{SAS)

- .Requests initiated by CDM Project Organization;

- 'Requests coordinated through USEPA Region V Environmental
Services Division or USEPA Region V Remedial Response Branch
of USEPA Remedial Project Manager (RPM);

- Review of SAS specifications - USEPA Region V QA Office and
CRL; and

- Final data review will be performed by Paul Patel and Bob Hank
of CDM.

ok

4.3.6 REGIONAL SAMPLE CONTROL COORDINATOR

The USEPA Region 5 Regional Sample Control Coordinator (RSCC) will be the
contact point for the scheduling of CLP, SAS analyses. The RSCC will be
responsible for training the CDM Field Team Leader in the use of the USEPA
CLP and its associated paperwork.

4.4 CONTRACTOR PERSONNEL

CDM, as contractor to IEPA, will analyze the data generated by the Operable
Unit field activities. CDM will be responsible for completion of tasks
specified in the Statement of Work which includes the preparation of the
Operable Unit Technical Memorandum.

4.4.1 PROJECT MANAGER

The Project Manager is responsible for day-to-day management and
coordination of the contractor staff. This duty includes, but is not
limited to, ensuring that all contractor and subcontractor staff understand

** Central Regional Laboratory (CRL) will train CDM data reviewerprior to
the start of field work.

16813,05 us3941
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and comply with the QA/QC program. The Project Manager is responsible for
the Work Plan and review of data generated from field measurements and
activities. The Project Manager will also be responsible for preparing the

Operable Unit reports.

4.4.2 PROJECT QUALITY ASSURANCE MANAGER

The CDM Quality Assurance Manager is responsible for providing specific QA
support to the Project Manager and coordinates QA technical operations
among task teams performing duties that are assigned to CDM during this
Operable uUnit.

16813,05
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5.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The overall QA objective is to develop and implement procedures for field
sampling, chain-of-custody, laboratory analysis, and reporting that will
provide legally defensible results in a court of law. Specific procedures
to be used for sampling, chain-of-custody, calibration, laboratory
analysis, reporting, internal quality control, audits, preventive
maintenance, and corrective actions are described in other sections of this
QAPP. This section defines the goals for level of QA effort; accuracy,
precision, and sensitivity of analyses; and completeness, representa-
tiveness, and comparability of measurement data from all analytical
laboratories. (Refer to the glossary for definitions of these terms,
Section 16.0.) Quality assurance objectives for field measurements also

are also discussed.

5.1 REGULATORY AND LEGAL REQUIREMENTS

The data obtained from analysis of the residential, public and industrial
wells will be compared to the National Primary Drinking Water Standards
(NPDWS) . The method detection limits specified in the Special Analytical
Services Requests (Appendix B) from the CLP are sufficiently low to allow
this comparison for the compounds of concern. The required detection
limits for the target volatile organic and metals analysis are presented in

Section 5.3.

5.2 LEVEL OF QUALITY CONTROL

Replicate samples, field blanks, and trip blanks consisting of distilled,
deionized water will be submitted to the analytical laboratories to provide
the means to assess the quality of data resulting from the field sampling
program. Duplicate samples will be analyzed to check for sampling
reproducibility. Generally, field precision control limits are 30% RPD for
water samples. If this is exceeded, the field sampling techniques will be
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reviewed tc determine possible causes of the discrepancy. Sample data will
not be rejected on the basis of field duplicate discrepancies. Blank
samples will be analyzed to check for procedural contamination and or
ambient conditions at the site that may cause sample contamination. The
general level of this QC effort will be one field duplicate and one field
blank sample per group of 10 or fewer investigative samples, one matrix
spike/matrix spike duplicate (MS/MSD) sample per group of 20 or fewer
investigative samples, plus 1 trip blank sample per shipping cooler cf vOA
samples. Extra volume will be necessary for liquid organic samples
targeted for MS/MSD analysis: triple the normal volume for VOA analysis.
No extra volume is required for metals.

The specific level of field QC effort for the Southeast Rockford Operable
Unit is described in Section 5.0 of the Sampling and Analysis Plan (SAP)
and is summarized by sample matrix and parameter in Table 3-1 in Subsection
3.4 of this QAPP.

The residential, municipal and industrial well water samples ccllected at
the site will be analyzed using the USEPA CLP. The level of laboratory QC
effort for SAS analysis provided by the CLP is specified on the SAS request
forms (Appendix B) for organic and inorganic analyses.

The QC level of effort for the field measurement of pH consists of pre-
measurement calibration and a post-measurement verification using two
standard reference solutions as outlined in Appendix C. QC effort for
field conductivity measurements will include daily calibration of the
instrument using standard solutions of known conductivity as outlined in

Appendix C.

5.3 ACCURACY, PRECISION, AND SENSITIVITY OF ANALYSIS

The fundamental QA objective with respect to accuracy, precision, and
sensitivity (see Glossary of Terms for definitions, Section 17.0 of
laboratory analytical data is to achieve the QC acceptance criteria of the
analytical protocols. The accuracy and precision requirements for SAS from

16813/06
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the CLP are specified in the SAS request forms (Appendix B). The sensi-
tivities required for SAS CLP analysis are given for each ccmpound in the
SAS request forms and are provided in Table 5-1 for VOCs and in Table 3-2

for inorzanic analysis.

The accuracy of field measurements of pH will be assessed through
pre-measured calibrations and post-measurements which must each be within
+0.01 pH units of the known standard buffer solution values. Precision
will be assessed through replicate measures. (The electrode will be
withdrawn, rinsed with deionized water, and re-immersed between each
replicate. The calibration and verification will be done befcre the first
replicate and after the last.} The instrument used will be capable of
providing measurements to 0.0l standard unit. Accuracy of the conductivity
meter will be assessed by a daily check of a standard solution. For field
measurements of temperature, the accuracy of the thermometer will be
checked in a water/ice slurry once, at the beginning of field activities.
Calibration of field equipment will be performed in accordance with the
calibration and maintenance procedures outlined in Appendix C.

5.4 COMPLETENESS, REPRESENTATIVENESS AND COMPARABILITY

It is expected that the CLP will provide data meeting QC acceptance
criteria for 95 percent or more of all samples tested. The CLP laboratory
should provide data that are complete and valid. (For definition of
completeness, representativeness and comparability see Glossary of Terms,
Section 17.0.)

The sampling network was designed to provide data representative of site
conditions. During development of this network, consideration was given to
past waste disposal practices, existing analytical data, physical setting
and processes. The extent to which existing and planned analytical data
will be comparable depends on the similarity of sampling and analytical
methods. The procedures used to obtain the planned analytical data, as
documented in this QAPP, are expected to provide comparable data. These

16813,06
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TABLE 5-1

QUANTITATION LIMITS FOR SAS VOC
DRINKING WATER ANALYSIS

COMPOUND METHOD DETECTION LIMIT fug 1!
Trichloroethylene 0.50
1,1,1 Trichloroethane 0.30
1,1-Dichloroethylene 0.50
Tetrachlorcethylene 0.50
1,2-Dichloroethane 0.50
1,1-Dichloroethane 0.50
Vinyl Chloride 0.50
Cis-1,2-Dichloroethylene 0.50
Trans-1,2-Dichloroethylene 0.50
16813,/53
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COMPOUND

Metal

1. Arsenic

2. Cadmium

3, Chromium

4, Lead

16813/54

TABLE 5-2

INSTRUMENT DETECTION LIMIT

INSTRUMENT DETECTIONM

B LIMIT ug 1
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2
0.5
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new analytical data, however, may not be directly comparable to existing
data because cf differences in procedures and QA objectives.

5.5 FIELD MEASUREMENTS

Measurement data will be generated in many field activities that are
incidental to collecting samples for analytical testing or unrelated to
sampling. These activities include, but are not limited to, the follewing:
o Documenting time and weather conditions;
o Locating and determining the elevation of sampling stations;

o Determining pH and temperature of water supply;

o Determining depths in a borehole or well; and

(o]

Verifying well development and pre-sampling purge volumes.

The general QC objective for such measurement data is to obtain reproduc-
ible and comparable measurements to a degree of accuracy consistent with
the intended use of the data through the documented use of standardized
procedures. The procedures for performing these activities and the
standardized formats for documenting them are presented in the SAP.

The precision and accuracy of pH and conductivity measurement will be
assessed in the field prior to analysis. The calibration of field
instruments will be conducted at the beginning of the day prior to their
use. The calibration of the pH meter (Appendix C) will be performed by
taking two measurements on each of two standard buffer solutions of pH 4
and pH 7. The accuracy will be determined by the difference in replicate
samples of the standard pH buffer solutions. These measurements should be
within +0.1 pH units from the value of the standard solutions. Replicate

16813/06

US3948



Southeast Rockford
QAPP

Section: 5
Revision: 2

Date: May 1990
Page: 7 of 7

analysis will be completed on all three standards and the difference
between the replicates will be within +0.1 standard pH units of the known
value of the standard buffer solution. The precisicn will be less than or
equal to 0.1 difference between the two measurements on each pH standard
buffer solution. 1If the pH meter fails to calibrate properly, a diffsrent
pH meter will be calibrated and used.

The calibration measurements made for the specific conductance will be used
to assess the accuracy and precision. The calibration of the instrument
will be made by making two measurements on a standard. The accuracy will
be within 10 percent of the standard value and precision will be less than
or equal to 15 percent of the difference between the two replicate
measurements of the standard. If the measurements are not within + 10
percent of the standard or are not reproducible within + 15 percent, the
instrument will be returned to the manufacturer for maintenance and

calibration.

The level of QC for the thermometer will consist of a calibration check
using an ice/water slurry once at the beginning of field activities. The
thermometer must read within + 1°C of 0°C. 1If the thermometer is out of
calibration, it will be replaced.

16813,06
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6.0 SAMPLING PROCEDURES

Procedures to sample municipal, industrial and residential drinking water
wells are described in the SAP. Also included are descriptions of sampling
containers, sample preservation techniques, procedures for sample bettle
and sampler decontamination, sample documentation, packaging and shipping.
The sample containers will be four 40 ml VOA vials. They will be presarved
by cooling with ice to 4° C. The containers will be filled completely and
have no air space or bubbles. The maximum allowable holding time 1is 5
days. The sample container required for metals is one l-liter high density
polyethylene bottles (unfiltered) for a water matrix. Bottles will be
filled to the shoulder and preserved with S-ml 1:1 HNO, to pH<2. The

maximum holding time is 6 months for the metals of concern.

The Southeast Rockford Operable Unit will use the IEPA Sample Bottle
Program. Sample containers will be prepared as specified in the IEPA
Exhibit A, Scope of Work for FY90, Sample Bottle Supply Service (Appendix
D). The IEPA sample bottle contractors’ quality control data generated for
the lots used in this project will be available upon request. This data
may be obtained from the contractor through the IEPA Project Manager.

16813/09
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7.0 SAMPLE CUSTODY

7.1 INTRODUCTION
It is USEPA and Region V policy to follow the USEPA Region V sample cust~dy
or chain-of-custody protocols as described in "NEIC Policies and
Procedures”, EPA-330,9-78-001-R, revised May 1986. This Custody is in
three parts: sample collection, laboratory, and final evidence files.
Final evidence files, including all originals of laboratory reports and
purge files, are maintained under document control in a secure area.
A sample or evidence file is under your custody if the documents:

0 are in your possession;

o are in your view, after being placed in your possession;

o were in your possession and you placed them in a secured location;

or

o are in a designated secure area.

7.2 FIELD-SPECIFIC CUSTODY PROCEDURES

The sample packaging and shipment procedures summarized below will ensure
that the samples will arrive at the laboratory with the chain-of-custody
intact.
Field procedures are as follows:

(a) The field sampler will be personally responsible for the care and

custody of the samples until they are transferred or properly
dispatched. As few people as possible should handle the samples.

16813/10
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All bottles will be tagged with sample numbers and locations. If
applicable, the Sample Management Office (SMO) number and stickers
will be affixed.

Sample tags will be completed for each sample using waterprocf ink
unless prohibited by weather conditicns. If prohibited, a loghcnk
notation would note that a pencil was used to fill out the sample

tag because the ballpoint would not function in freezing weather,

The contractor’s site manager will review all field activities to
determine whether proper custody procedures were followed during
the field work and decide if additional samples are required. He
or she should notify the Project Manager of any breach or
irreqularity in chain-of-custody procedures.

of custody and shipment procedures are as follows:

Samples will be accompanied by an accurately completed
chain-of-custody form. The sample numbers and locations will be
listed on the chain-of-custody form. When transferring the
possession of samples, the individuals relinquishing and receiving
will sign, date, and note the time on the record. This record
documents transfer of custody of samples from the sampler to
another person, to a mobile laboratory, to the permanent
laboratory, or to/from a secure storage area.

Samples will be properly packaged for shipment and dispatched to
the appropriate laboratory for analysis, with a separate signed
custody record enclosed in each sample box or cooler. Shipping
containers will be locked and secured with strapping tape and EPA
custody seals for shipment to the laboratory. The preferred
procedure includes use of a custody seal attached to the front
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right and back left of the cooler. The custody seals are covered
with clear plastic tape. The cooler is strapped shut with

strapping tape in at least two locations.

Whenever samples are split with a source or government agency, a
separate sample receipt will be prepared for those samples and
marked to indicate with whom the samples are being split. The
person relinquishing the samples to the facility or agency sheculd
request the representative’s signature acknowledging sample
receipt. If the representative is unavilable or refuses, this

should be noted in the "received by" space.

All shipments will be accompanied by the chain-of-custody record
identifying the contents. The original record will accompany the
shipment; the pink and yellow copies will be retained by the
sampler for return to the sampling office.

If the samples are sent by common carrier, a bill of lading should
be used. Receipts of bills of lading will be retained as part cf
the permanent documentation. If sent by mail, the package will be
registered with return receipt requested. Commercial carriers are
not required to sign off on the custody form as long as the
custody forms are sealed inside the sample cooler and the custody

seals remain intact.

7.3 LABORATORY CUSTODY PROCEDURES

16813/10

The chain-of-custody procedures for CLP are described in the Statement of
Works (SOWs) for Routine Analytical Services (RAS). This same custody
procedure applies to Special Analytical Services (SAS). These custody
procedures along with the holding time requirements for CLP samples are
described in the appropriate SOW documents.
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7.4 FINAL EVIDENCE FILES CUSTODY PROCEDURES

The final evidence files from the CLP Laboratory are maintained by the
Region V CRL lLaboratory Support Team Data Coordinator.

The contractor will maintain the site files along with all relevant
records, reports, logs, field notebooks, pictures, subcontractor reports
and the data and data reviews of the CLP generated laboratory data in a

limited access area and under custody of the contractor’s Site Manager.

The final evidence file will include, but not be limited to:

Project Plans Computer Printouts

Field Data Records Graphs

Logbooks Calculations

Sample Tags Raw Data Summaries

Chain-of-Custody Records Data/Purge Files

Sample Tracking Records Correspondence

Analytical Logbock Pages Data Validation Files and Reports

Bench Sheets Report Notes

Instrument Readout Records Miscellaneous-Photos, Maps, Drawings,
etc.

Final Report

Upon completion of the project, the evidence files, in their entirety, will
be turned over to IEPA for archiving.

16813/10
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8.0 CALIBRATION PROCEDURES AND FREQUENCIES

As an activity that affects data quality, instrument calibration must be
performed in accordance with formal written procedures. The instrument
must be calibrated and maintained by trained personnel to operate within
manufacturer's specifications. Field instruments will be calibrated pricr
to any measurements taken in the field. Field instruments will be
recalibrated if found to be necessary during routine QC checks. Subsecticn
14.2.2 discusses calibration of field instruments. The calibration
procedures for laboratory analytical equipment will be maintained within
the criteria established in the appropriate SAS Client Request Forms
provided in Appendix B as discussed in Subsection 14.1.2.

1681311
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9.0 ANALYTICAL PROCEDURES

For the Southeast Rockford Operable Unit study, the analytical procedures
for CLP Laboratory are discussed in Subsection 14.1.1 of the QAPP,
Analytical procedures for field analytical equipment are discussed in the
SAP and in Subsection 14.2.1 of the QAPP.

16813/12
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10.0 INTERNAL QUALITY CONTROL CHECKS

Internal quality control checks for field instruments are discussed in
Subsection 14.2.3. 1If any field instrument fails the QC checks for
calibration it will be recalibrated, repaired, or replaced, whichever is
necessary. Quality control checks for laboratory instrumentation are
discussed in Subsection 14.1.3 and detailed in the SAS Client Request Forms
provided in Appendix B.
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Us3957



Southeast Rockford
QAPP

Section: 11
Revision: 2

Date: May 1990
Page: 1 of 1

11.0 DATA REDUCTION, VALIDATION AND REPORTING

Data reduction, validation and reporting will be performed in aczordance
with the general requirements of the USEPA CLP. Specific data reductiocn,
validation and reporting requirements for the Southeast Rockfcord Cperable

Unit Technical Memorandum will be discussed in Section 14.
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12.0 PERFORMANCE AND SYSTEMS AUDITS

Performance and systems audits may be conducted for activities performed by
any entity performing services on this project, including CLP labcratories,

CRL and field team activities.

Performance and systems audits of field activities may be performed
periodically by the CDM QC Manager in accordance with CDM audit procedures,
the USEPA Region V Environmental Services Division or the IEPA Project
Manager. Audits will be performed to evaluate sampling activities
including sample ID, chain-of-custody, field documentaticn and sampling
procedures. The results of the field audits will be reported as part of
the Quality Assurance Reports to management.

The performance and systems audits for analytical and field data are

described in Section 14.

16813,/15
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13.0 PREVENTIVE MAINTENANCE

Preventive maintenance for field instruments and laboratcory armalytircal

equipment 1s discussed in Section 14 of this QAPP.
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14.0 ANALYTICAL SERVICES
General programmatic requirements for analytical procedures are estabiished
in the CDM Quality Assurance Program Manual. This program establishes the

need for formally documented procedures which require:

o The use of CLP laboratories and analytical procedures for ail
enforcement, litigation, and evidentiary data,

and

o The specification of analytical procedures for all analytical
field procedures and non-CLP generated data.

14.1 SPECIAL ANALYTICAL SERVICES

14.1.1 LABORATORY PROCEDURES

The analytical procedures to be used for performing the SAS analyses are
described in the SAS requests in Appendix B. Also specified in the SAS
requests are calibration procedures, frequency of calibration and the
internal quality control checks required for each analysis. The SAS
specifications also include the types of audits required (sample spikes,
surrogate spikes, reference samples, control blanks), the frequency of each
audit, the compounds to be used for sample spikes and surrogate spikes, and
the quality control acceptance criteria for these audits.

14.1.2 CALIBRATION PROCEDURES AND FREQUENCY
The calibration procedures for laboratories participating in the CLP are

specified under the program and will insure proper calibration of
instruments used to analyze samples shipped to those laboratories. The

16813/17
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specific calibration procedures for the SAS methods to be used for this
project are specified in the SAS requests in Appendix B.

14.1.3 INTERNAL QUALITY CONTROL CHECKS

There are two types of quality assurance mechanisms used by the CLP t2
ensure the production of analytical data of known and documented usable
quality: analytical method quality control (QC), and program quality
assurance (QA). The internal quality control procedures for routine
analytical services from CLP are specified in the SOWs for organic
(SOW-2,88) and inorganic (SOW-7,88) analyses. These specifications include
the types of audits required (sample spikes, surrogate spikes, reference
samples, controls, blanks), the frequency of each audit, the compounds tc
be used for sample spikes and surrogate spikes, and the quality centrol
acceptance criteria for these audits.

For this project, the specific internal quality control checks as modified
from those specified in the SOWs are described in the SAS requests in
Appendix B,

14.1.4 SAMPLE CUSTODY PROCEDURES

Laboratories that are in the CLP as well as non-CLP laboratories authorized
to do SAS analyses will follow the sample custody procedures specified in
the CLP SOW 2,88 for organic analysis and SOW 7,88 for inorganics.

14.1.5 PERFORMANCE AND SYSTEMS AUDITS

Performance and systems audits are used to evaluate laboratory performance.
These audits consist of random data audits, continuous trend analysis of
laboratory quality control data and quarterly analysis of performance
evaluation (PE) samples. Systems audits are performed to verify continuity
of personnel, instrumentation and quality control requirements contained in

16813/17
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the SOW. For CLP laboratories performing SAS analyses, systems audits are
performed by USEPA Region V Central Regional Laboratory and consist of
annual on-site inspections. In addition to these audits, additional
performance audits may be requested in the SAS requests for specific
analyses.

For laborateries authorized to do SAS analyses only, audit procedures are
as specified by the Sample Management Office.

14.1.6 DATA REDUCTION, VALIDATION AND REPORTING

Data resulting from SAS requests will be reduced, validated and reported in
accordance with the specifications of the Contract Laboratory Program
(Figure 14-1). Following the analyses, data evaluation, and reduction by
the CLP Laboratory, the data will be sent to CDM for data validation in
accordance with the procedures described in Section 14.1.5. 1In addition to
these procedures, special procedures may be requested in the SAS requests
for specific analyses. Data will reported i, zccordance with the CLP SQW-
2/88 for organics, SOW-7/88 for inorganics, and with SASs in Appendix B.

14.1.7 PROCEDURES FOR ASSESSING DATA PRECISION, ACCURACY AND COMPLETENESS

Analytical data from the SAS is assessed for contractual compliance and
completeness by the Sample Management Office, based on the requirements of
the SAS request. The CDM data assessment specialist reviews the data for
completeness, accuracy and precision, based on the requirements outlined in
the SAS request. The general procedure used for data assessment is
described in Laboratory Data Validation Functional Guidelines for

Evaluating Organic and Inorganic Analyses, prepared by USEPA Data

validation Work Group, February 1, 1988.
14.1.8 PREVENTIVE MAINTENANCE

All laboratories participating in the CLP are required under respective
I1FBs for organics and inorganics to employ Standard Operating Procedures
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(SOPs) Zcr preventive maintenance for each measurement system and required
supcerT activity.  All maintenance activity must be documented in inogbocks

to provide a histeory of past activities.
14.1.9 CORRECTIVE ACTION

Corrective action for SAS requests will be implemented as required hy the
specific SAS request, as well as by standard CLP procedures. Corrective
action for the CLP is implemented at several different levels. The
laboratories participating in the CLP are required to have a written SCP
specifying corrective action to be taken when an analytical error is
discovered or the analytical system is determined to be cut of contrel.

The SOP requires documentation of the corrective action and notificaticn of

the analyst of the error and of the correct procedures.

The Sample Management Office also may request corrective action for any
contractual nonconformances identified by audit or data validation. CDM or
the IEPA may request corrective action by the laboratcories for any
nonconformances identified in the data validation process through the
Sample Management Office or, for minor problems, the lab may be contacted

directly.

14.2 FIELD SCREENING SERVICES

14.2.1 ANALYTICAL PROCEDURES

The procedures for measurements taken in the field are described in the
SAP. The relevant SOPs in the CDM Site Investigation Procedures Manual are

as follows:

Procedure Title SIPM Method No.

0 Operation Procedure YSI 5617002
Model 33 SCT Meter

16813,17
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Procedure Title SIPM Methcd No.

o  Cperation Procedure for HaakeBuchler SRLTO0S
cH Stick

o Procedure for Determining Temperature of 3417004
Groundwater

The SOPs are presented in Appendix A of the Southeast Rockford Operable
Unit SAP.

All procedures used and results obtained will be documented in the field
logbook.

14.2.2 CALIBRATION PROCEDURES AND FREQUENCY
The SOPs for field instrument calibration to be used during the Southeast
Rockford Operable Unit (Appendix C) are detailed in the CDM Site

Investigation Procedures Manual (SIPM). These procedures are listed below:

Procedure Title SIPM Method Nc.

o Equipment and Instrument Calibration and 6600001
Maintenance, Gen.

o] Calibration and Maintenance Procedure YSI 6617002
Model 33 SCT Meter

0 Calibration and Maintenance Procedures 6617003
HaakeBuchler pH Stick

The calibration for the thermometer will be performed by using an ice.water

slurry to check for accuracy. The thermometer shall be within + 17 of 0 C
when the thermometer has equilibrated with the ice/water slurry.

16813/17 US3966
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All zalibration performed in the field will be documented in the field
logbocx. cCalibration frequency will be once daily unless the rcutine

instrument CC ~heck indicates that recalibration is necessary.
14.2.3 INTERNAL QUALITY CONTROL CHECKS

Quality control procedures for field measurements are limited to chec<ing
the reproducibility of the measurement by obtaining multiple readings

and- or by calibrating the instruments (where appropriate). SOPs fct the
field instruments are listed in Subsection 14.2.2 and contained in Apperdix
C of this QAPP. CQuality control of field sampling will invelve rollecti~n
of field duplicates and blanks in accordance with the applicable procedures
described in the SAP and the level of effort indicated in Table 3-1 in
Subsection 3.4 of this QAPP.

14.2.4 PERFORMANCE AND SYSTEMS AUDITS

Audits of field activities, including field screening, are described in
Section 12.0. If the Southeast Rockford area is chosen for a performance
audit, all audit procedures and results will be documented.

14.2.5 DATA REDUCTION, VALIDATION, AND REPORTING

Raw data from field measurements and sample collection activities will be
appropriately recorded in the field logbook. If the data is to be used in
the project reports, it will be reduced or summarized, and the method of
reduction will be documented in the report.

14.2.6 PROCEDURES FOR ASSESSING DATA PRECISION, ACCURACY, AND COMPLETENESS

Data from field measurements will be assessed by thorough review of QC data
(calibrations, standards, blanks, replicates), documentation that
analytical procedures were adhered to, and reports from systems audits.

All data will be reviewed for completeness by the principal investigator.

16813,17
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14.2.7 PREVENTIVE MAINTENANCE

The field equipment to be used for this project includes a field pH meter,
a conductivity meter and a thermometer. Preventive maintenance of field
analytical equipment used at Southeast Rockford will be conducted in
accordance with the maintenance procedures ocutlined in the standard
calibration and maintenance procedures provided in Appendix C. Specific
preventive maintenance procedures for this equipment are referenced in the
SAP. The Field Manager will be responsible for implementing these
procedures, as well as for providing documentation of the procedures
carried out both in the logbook and on the proper forms.

14.2.8 CORRECTIVE ACTION

Any nonconformance identified during field screening procedures will
require implementation of corrective action and documentation of the action
taken. If nonconformances are identified during data assessment, the

principal investigator may request corrective action.

16813,/17
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15.0 CORRECTIVE ACTION

Corrective action for CLP laboratory work and field work are discussed in
Section 14.

If any nonconformance with established quality control procedures is
identified during field operations, the Project Manager will be responsible
for developing and initiating corrective action. The IEPA Project Manager
will be responsible for reporting any proposed, developed or initiated
corrective actions to the USEPA Region V Project Officer for review and
approval. Corrective action needed for on-site activities will be
initiated by the field team leader, but must be approved by the Project

Manager.

The USEPA CRL is responsible for approving and initialing corrective
actions for USEPA CLP Laboratories. The laboratories will be notified of

the nonconformance.

16813,/18
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16.0 OQUALITY ASSURANCE REPORTS TO THE MANAGEMENT

The QA repcrts will be a part of the regular quarterly project reports that
IEPA submits to the USEPA Region V RPMS. These reports will contain (but
not be limited to) project status, results of performance and systems
audits, data quality assessments, quality assurance problems with proposed
corrective actions and QAPP amendments.

16813,/50 US3979
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17.0 GLOSSARY OF TERMS

ACCURACY - The degree of agreement of a measurement (or an average of
measurements of the same thing), X, with an accepted referenced or true
value, T, usually expressed as the difference between the two wvalues,
X-T, or the difference as a percentage of the reference or true value,
100 (X-T)/T, and sometimes expressed as a ratio, X/T. Accuracy is a
measure of the bias in a system.

AUDIT - A systematic check to determine the quality of operation of some
function or activity. Audits may be of two basic types: (1) system
audits that consist of a review of the quality control system to ensure
that a comprehensive set of quality control methods, procedures, reviews,
and signoff approvals is established or in place, and (2) performance
audits in which project activities are observed in process for their
compliance with the established quality control procedures and

requirements.

COMPARABILITY - Expresses the confidence with which one data set can be

compared to another.
COMPLETENESS - A measure of the amount of valid data obtained from a
measurement system compared to the amount that was expected to be

obtained under normal conditions.

DATA VALIDATION - A systematic process for reviewing a body of data

against a set of criteria to provide assurance that the data are adequate
for their intended use. Data validation consists of data editing,
screening, checking, auditing, verification, certification, and review.

PRECISION - A measure of mutual agreement among individual measurements
of the same property, usually under prescribed similar conditions.
Precision is best expressed in terms of the standard deviation. Various
measures of precision exist depending upon the "prescribed similar

conditions."

16813/51
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QUALITY ASSURANCE ~ The total integrated program for assuring the reli-

ability of monitoring and measurement data. A system for inteqrating the

quality planning, quality assessment, and quality improvement effort to

meet user requirements.

QUALITY ASSURANCE PROGRAM PLAN - An orderly assemblage of management
policies, objectives, principles, and general procedures by which an

agency or laboratory cutlines how it intends to produce data of known and

accepted quality.

QUALITY ASSURANCE PROJECT PLAN - An orderly assemblage of detailed and

specific procedures which delineates how data of known and accepted

quality are produced for a specific project. (A given agency or
laboratory would have only one quality assurance program plan, but would
have a quality assurance project plan for each of its projects.)

QUALITY CONTROL - The routine application of procedures for obtaining

prescribed standards of performance in the monitoring and measurement

process.

REPRESENTATIVENESS - Expresses the confidence with which one data set can
be compared to another.

STANDARD OPERATING PROCEDURE - A written document which details an

operation, analysis, or action whose mechanisms are thoroughly prescribed
and which is commonly accepted as the method for performing certain
routine or repetitive tasks.

16813/51 Us3972
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Source: USEPA/TAT SOUTHEAST ROCKFORD

Year: 1989 SUMMARY OF EXISTING DATA
RANGE . AL P Samples Samples Samples
"DETECTED/| DETECTED| MCL* | PRS***|  »/= MCL »/= 50% MCL »/= PRS
# SAMPLED | (ug/t ) | (ugst) | (pg/t) # % # % # %
97/113 .45-120 5 5 67[ 59.3% 76|  67.3% 67| 59.3%
97/113 .60-397 200 200 15| 13.3% 35|  31.0% 15  13.3%
87/113 .58-323 | 70°" 100 12| 10.6% 29|  257% 5 4.4%
13/113 .57-25 | 100*" 100 0 0.0% 0 0.0% 0 0.0%
37/113 .52-4.0 5 5 0 0.0% 6 5.3% 0 0.0%
85/113 .69-133 N/A N/A N/A N/A N/A N/A N/A N/A

- ALIRART AR A LA LR
Safe Drinking Water Act Maximum Contaminant Level (MCL)

“*Proposed MCL (May, 1989)
***Proposed INinois Potable Resource Groundwater Quaiity Standards (PRS)

G/6€ESN




EPA/TAT 1989

(

FREQUENCY OF DETECTION- SOUTHEAST ROCKFOHD

PARAMETER JoETECTION 17260 2006 24TH 2911 23d 2800 25rd 2817 23rd 2023 22nd St [2016 21ad St |11 Canal
3 ek [ S.80 S91 8-92 8-93 504 5.95 5.9
Trichlotaethylepns — 0.2 79.3 17.4 65.60 68.7 91.3 17 0 LH 4 731
1,1,1-Trichioroethane 0.5 397 122 343 261 384 757 Ry T
Cls-1.2-Dichloroethylens - 0.5 323 93 90 273 95.2 113 423 96 4 Y
Trans-1,2-Dichiorosthylene 0.5 1.62 X 1.32 0.94 1 20 X 104 1 24|
1,2-Dichloroethans 0.5 280 1.03 2.85 1.36 2.09 062 1o 189
1,1-Dichlorgethane 0.5 117 41.7 103 612 76 1 256 81 664
Iytical Numbet - 23444 23445 23446 23447 23448 23449 2344450 2345 |
COM Mumber : U 1 2 3 A 5 6 7 8
.. S e 10/24/90 10/24/90 10/24/90  10/24/90  10/24/90  10/24/90  10/24/90  10/24/90  10/24/90
nd ng 720m Izmm 3015 201 2928 Mwshall [2741 Cannon  [2737 Hunsen
I - - SR - 9-102 8-103 8-104 8-106
ethyiens 73.8 56.2 16.3] 229 2.17 19.1 36.8 248
-4 1.Trichloroethane 306 23§ | 88.4] 75.5 11.3 44.4 158 109
R P e 95.0 37.8| | 29.8| 19.8 2.54 14.4 40.4 26.3
1 D X | X X X X

-Dichiotoethane X X X X 112 X
1, t-Dichiorosthane 64.3 33.9 X 18.2 15.6 X 125 ag 2 249
) Number . - 23452 23453 23454 23455 23456 23457 23458 23449 23460
° 10 " 12 13 14 15 16 17
10/24/90 10/24/90 10/24/90  10/24/90  10/24/90  10/24/90  10/24/90  10/24/90  10/24/90

9/6€9N
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EPA/TAT 1989

{

FREQUENCY OF DETECTION--SOUTHEAST ROCKFOID

Page 2

PARAMETER 1508 Halmad  |2730 10th 2734 Lapey  |2814 Lapwy 1613 Rooseved  |2718 11\h 2822 1\ih 2701 18an 3] Canven
9-147 99 8-11 8-12 813 S-14 $-15 316 517
Trichloroethylenes 221 28.0 17.4 16.3 16.3 34 8 99 137 219
1. Trichioroethane - 100 142 21.0 65.4 66.8 167 54 5 Y Y
2 one 23.3 29.6 23.5 14 14.0 42 9 715 soel 0 T3
..- L f L X X X X X ——x —_— ___~_)_§
1,2-Dichiorosthane . -~ X X X X X X X T
.1-Dichioresthane 22.8 31.3 27.1 142 14 6 40.4 8 26 1] 674
23461 23545 23546 23547 23548 23549 23550 21050 35 )
18 19 20 21 22 23 24 25 26
10/24/90 10/24/90 10/24/80 10/24/90 10/24/90 10/24/90 10/24/90 10/24/90 10/24/90
[PARANETER Y 2702 Sewell 12022 Sewell  |2500 Humon  |2745 Hwwen  [2022 21m 2512 Lindale |2516 Lindberg
” R w ey 3 1S4 : L] S-4 s-8 S7 3.8
X 1.53 18.60) 5.97 41.8 a7 0.89 3 09
. X 15.6 49.5 18.5 172 151 1.25 7 66
9.9, 27.5 X 4.74 14.1 3.09 42.6 94.60 X 1.9
81, X X X b | X X
. X | 1.86 1.96 X
1.9- _29.8] o 14.70] 11.8] 273 49.10 40.7 1.16
ol 23553 23554] 22837] 22838] 22839 22840 22841 22842 22843
COM Number 27 28 1 2 3 4 5 6 7
e - 10/24/90 10/24/90 10/3-5/80 10/3-5/80 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90
2
(L)
~N
~




EPA/TAT 1988

/

FREQUENCY OF DETECTION:-SOUTHEAST ROCKFOfD

| PARAMETER 41200 |32 tth 2814 20h 3025 Yéh 18 17h 1725 0amen  |2041 Hunsen  Jovdd Hoton  [ov14 Hodon
F_ L S8 . . 1910 8-11 812 813 814 815 816 $17
Trichloroethylene - X 0.75 120 2.72 1.25 X 26 4 250 44 0
1.1.1~Trichioroeths X 1.12 283 9.25 251 X 57 4 60 0 147
.. i X 138 3.32 X X 19 7 10| 40 3]
X X 2.50 X X x| x B
X X 4.00 X X 133 Y Y
X X 133.00 1.77 X X 22 0 a8 T a0
22844 22845 22846 22847 22848 22849 22850 ousi| o085
8 9 10 1 12 13 14 15 - 16
10/3-56/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/80 10/3-5/90 10/3 5/90 10/3 5/90
D8 Horton 2725 Honon lzms»m 3133 Mamhall  [3111 Marshail {3030 Mamhall | ]3006 Marsiuld
et - S-23 8-24 8-26 S.26 s.27
87.8 52.4 40.0 11.4 2.29 1.79 1.41 5.88 10 6
“1-Yrioh 308 255 197 45.4 21.0 3.15 2.64 3.06 135
1.8~ 65.5 66.1 50.6 39.6 7.06 X X 3.80 7.55
0.68] 0.62 0.76) ] X X X
j 2.39 2.86 2.76) 1.42] X X 2.01 126
K 58.8 553 42.4 57.8] 6.90 X X 9 11 125
22853 22854] 22855 28856/ 22857 22858 22859 22860 2286 1]
COM Number ~ 7 18 19 20 21 22 23 24 25
Date . - . ™110/3-5/90 10/3-5/80 10/3-5/90 10/3-5/90 10/3-5/80 10/3-5/90 10/3-5/90 10/3 5/90 10/3 5/90
c
2
N
®

Pago 3




(

FREQUENCY OF DETECTION-SOUTHEAST ROCKFO1D

EPA/TAT 1989
ﬁAﬂAMEIER 2041 Marshall Mashal {2607 Maahalt {2601 Mashall (2730 Marshall  |2717 Mashallt  [2706 Marshati [3140 Sewslt 3141 Sowell
Ssaw_ o192 $-30 8-31 81 8-33 834 835 $-36
Tdehlomothxllno 10.5 38.3 39 4 62.4 65.6 1.10 11.3 X X
30.3 113 156.0 310 329 16 0 54.8 E R
6.84 315 402 74.7 93.0 561 26 8 . X
X X 0.79 1.14 X X X X
X 0.93 1.40 2.01 2.53 X 0 95 X %
4.96 26.0 40.8 61.2 753 17.9 39 9 X X
22862 22863 22864 28865 22866 22867 22868 22864 22870
26 27 28 29 30 31 32 33 34
‘]10/3-5/90 10/3-5/00 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/80 10/3-5/90 10/3-5/90 10/3-5/90
15181 Sowel 3002 Sewel  |2041 Sewell |2813Sewel  [2742Sewall  [2722Gewel  |3318 Potiac 3318 Pouar
y-33 g A, - S43 844 S-45 8-46
X 2.58 951 242 38.8 0.53 285 X X
X 9.02 26.4 106 227 5.76 275 X X
..1 g. X 2.12 5.87 35.30f 41.4 0.58 1.5 X X
rans. 1.2 | | | X X X X
+: 5.0k X o X 1.12 1.73 X X X
194 X 1.43] 4.06 36.7 44.0 0.78 299 X X
nalytical 22871 22872] 22873 22874 22875 22876 22877 22878 22879
COM Nurnbar ~ 3§ 36 37 38 39 40 4 42 43
@ s ~110/3-6/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3 .5/90
c
7]
w
4]
N
w0

Puge 4




(

FREQUENCY OF DETECTION-SOUTHEAST ROCKFORD

EPATAT 1989
| PARAMETER . |2020 Powel [3020 Powet  [2807Cannon  [2822 Carvwn  [2066 Camon  [2004 Carmon|3008 Carmon 300 Hanson
: 949 8-50 8-51 §-52 8-53 8-55 356 $-87
Trichlorosthylene 13.6 30.4 37.0 24 6 249 942 3 28 278
,1,1:Trichioroethane X 39.3 165 88.3 140 143 335 ER T The
e Olont - 7.59 31.7 241 42.0 402 537 R XY
s-1.2-Dighlor X X X X X X X TN

1,2-Dichloroethane X 12 0.52 0.75 076 X X “”"g
1,1-Dichiorasthane X 5.77 33.9 23.8 479 48.2 420 21y s
~Numbaes 22880 22881 22882 22883 22884 22885 22886 Y T
44 45 46 47 48 49 50 51 52

""""" 10/3-6/00 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3.5/90

3 Hansen 2004 Hansen 2048 Konaay 2017 Kinsey 2901 Kinssy {2834 Kinsey 2815 Kinewy

Sy - 8-83 S-684 565 S-66
10.6 . 239 19.1 2.67 1.90 5.56 17.8 33.7
28.3 75.0] 52.8 201 5.35 7.31 18.1 62.9 133
5.34 20.8} 17.6) 47.5 1.86 0.86 2.63 11.9 271.7
x 0.57 X X X ‘
| | 0.99 X X X 0.57 i

4.38] 18.8] 17.8] 43.6] 1.50 0.90 2.62 10.9 33.8
""" 22889] 22890] 22891] 22892] 22893 22894 22895 22896 22897
53 54 5§ 56 57 58 59 60 61

110/3-6/90 10/3-5/90 10/3-5/90 10/3-5/80 10/3-5/90 10/3-5/90 10/3-5/90 10/3 5/90 10/3 5/90

a6esn
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EPA/TAT 1989

(

FREQUENCY OF DETECTION-SOUTHEAST ROCKFORD

c
o
@
&
—h

Page 6

a4t 10m 3141 40%h 2614 Kinsey 2002 11 2045 Lapay 2020 11 2911 Lopwy
8-69 8§70 871 872 8-74 875 s7a
. 1.99 1.99 1.18 10.5 133 3 40 362
156 68.40 4.27 5.21 16.7 352 47 .3 132 14 2
39.7 21.3 X 3.42 5.21 7.35 2 40 2 11
X X X X X X X X X
1.5 X X X X X X X X
38.0 22.0 X X 9.90 4 83 7.01 2 00 1 93]
22608 22899 22900 22901 22902 22903 22904 22905 22906
62 63 64 65 66 67 68 69 70
. 110/3-6/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90 10/3-5/90
X329 ot 3306 Lapey 2108 Sendy  |2746 Lapey 220 Brooke 3113 Cadlson
AR _jg-82 8-83 8-804 Hollow 8.20 S-21
2.29 1.42 0.56 X 299 2190
7.35 4.80| 2.01 0.60] X 158 062
0.62 | | | | X 29.2 X 192
| | | | X X X x
i X X 0.77 % "
0.69 q X 322 x
22908 22909 22910] 22011 22012 22913 22914 24967 0 24968
" 72 73 74 76 76 77 1 2
(10/3-6/90 10/3-5/90 10/3-5/90 10/3-5/980 10/3-5/90 10/3-5/90 10/3-5/90 12/8/90 12/8/90




EPA/TAT 1989

(

FREQUENCY OF DETECTION-SOUTHEAST ROCKFORD

286€ESN

Paye /7

P, -~ 13007 Carison 606 New Miior]2522 25th 2484 Mariposa [5002_Sherwood
R : Lo 19-24 - 18-28 8-268 8-28 8-29
tichloroethylen 137 175 21.7 0 45 x x

1,1 1-Trichioroethans x 413 ar2 238 x x

+1.8. } 1.90 12.9 074 x x x

. X X L X X X

1, -Dichioroethan x 187 x X x x
1,1+ Dichiorosthan x 16.3 087 291 x x
24969 24970 24972 24873 24974 24975

3 4 5 6 7 8

12/8/90 12/8/90 12/8/90 12/8/90 12/8/90 12/8/90
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-~ wonenat HOCKFORD DATA SUMMARY

(
(  MS ANALYSIS
_.‘DETECTEW DETECTED | | PRS*** | 5= MCL »/= 50% MCL »/'=PAS ©
| #SAMPLED | (ugs) - (ggﬂ) twgn T % T % * % " %
5
1\14 11
5 5
74 (a) 3.4-8.3
1114 2.9
11\14 1.9-320
7\14 1.3-4.0 5 5 1 7.1%
11\14 7.7-47.8 7 7 10 71.4% 10 71.4% 10 71.4%
10\14 5.7-894
2\14 1.8-2.1
2\14 5°°
700°" 700
22 (b) | 15.5-19.5
1\14 1.9
6\14 77-6.7 5°° 5 2 14.3% 3 21.4% 2 14.3%
2000°° | 2000
11\14 (a) | 2.1-245 200 3 21.4% 8 57.1%
3\14 1.1-2.8
11\14 15.5-104 5 5 11 78.6% 11 78.6% 11 78.6%
1\14 3
2 2
10000
5 ~ (MCL)
% Standards (PRS)

are not legible. These are not included in the tablulation of the following columns
~  “hloride.



{ {
Source: USEPA/TAT SOUTHEAST ROCKFORD DATA SUMMARY
Year: 1989
GC-MS ANALYSIS

' . : RANGE | - | . Samples .} . . Samples ~ _Samples . -
PARAMETER - | #DETECTED/ | DETECTED| MCL* [ PRS***{ /= MCL . | '>/= 50% MCL - »/=PRS
; R - #SAMPLED (/) 1 (ug/ty | (matt)y | # |- % # 1 o # %
Benzene o - S 2
S 1\14 1.1
5 5
7\14 (a) 3.4-8.3
1\14 2.9
{  11\14 1.9-320
|  7\14 1.3-4.0 5 5 1 7.1%
11\14 7.7-47.8 7 7 10 71.4% 10 71.4% 10 71.4%
10\14 5.7-894
Dichloromethane 2\14 1.8-2.1
12’Dichlo:opropane oo 2\14 5°°
Cis<1,3:Dichloropropane
Trans-1 &chhloropropane -
Ethylbenzens - . . . . 700" 700
M_et_hyleno chlonde R 22 (b) 15.5-19.5
: 1\14 1.9 ,
6\14 .77-6.7 5°** 5 2 14.3% 3 21.4% 2 14.3%
2000 | 2000
11\14 (a) 2.1-245 200 3 21.4% 8 57.1%
3\14 1.1-2.8
11\14 15.5-104 5 5 11 78.6% 11 78.6% 11 78.6%
1\14 3
2 2
10000

* Safe Drlnklng Walor Act Max:mum Contaminant Level (MCL)
“*Proposed MCL (May, 1989)
“**Proposed lllinois Potable Resource Groundwater Quality Standards (PRS)
a=Results for this chemical for two of the fourteen samples are not legible. These are not included in the tablulation of the following columns.
b=Only two samples were tested for the presence of Methylene Chloride.
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EPA TAT

FREQUENCY OF DETECTION--SOUTHEAST ROCKFORD

{ 2706 L.apey 2827 41 2729 Cannon  |2826 22nd 2033Horon | 2606 Sewel 1724 Hamidon | 2904 Cannyn
IPAM!E_F‘!_. — UNITS|S-10 S88 5-105 &5 S8 sS4 S47 S-54
romolorm pg/l X X X 1.1 X X X X
Chioromething ng/l 2 85 X X X X X
Chinsoform - pg/l 41J 5.50 34 8 30 374 39 J X] X
1,1-Dishlovoethane pgsl 56.50 85 30 71 20 109 00 47.00 47 30 X 12 40
§ g TS pg/l 19 J 22 J 15 40 13 4 16 J X X
1’,’1-Méhlomolhgibin_ pal/l 31.00 42.70 29 50 43 20 28 60 26.00 X 770
1,2 Dichior ng/l 33.60 86 30 37 86 158 00 20.10 22 40 X 5 70
N O pg/l X 214 X
e 1
- lugll X X 194 X X X
N /1 6.60 X 6 70 26 J 23 J x| X
ug/l 143.00] 245.00 168 00 227 00 142 00 222.00 21J 35 60
ugn 11J 16J 28 J X] X X
lugit 58.00 104.00 44 00 67.10 59 40 40 50 15 50
Jugs X X 30J X X X X
23544] 23442 23443 22829 22830 22831 22832 22833
1 2 3 1 2 3 4 5
10/24/80 10/24/890 10/24/8910/3-5/89 10/3-5/80 10/3-5/89 10/3-5/89 10/3-5/89

X X NL NL
t-Dinhiar X 19 J 213 320

DI ¢ X] X
%, $-Dichioroethylena X 8 60 X 275 47 8
1,2 Dichioy - X] X 556 894
18 J X X X
Mot 15 5 195
4,4.2.2,~ X X X
ronthy X X X 0.77 1.32 J
1,1, V- Trichiorosthaw 162.00] 30J 136.00 X NL N
- calios q X =
/\ 32 70] 18 10 31 .al 35 4

aliucs ] X X

= 22834] 22835 22836 24966 »>0v568]  >9V567
J=Estimated Value ] 7 8 1 1 2
10/3-5/80 10/3-5/80 10/3-5/80 12/8/89 8/10/89 8/10/89

NL<Not Legible

X=Analyzed but not detected
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IDPH 1989
DATASET #1
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Summary of Historical Sampling Results

Source: IDPH
Year: 1989 (Pre-December)
= 50% MCL -
# °/o oo
17\187
2\187 2 19
109\187 ND 63 7 7 43| 23.0% 511 27.3% 43| 23.0%
115\187 2 81
12\187 1 12
24\187 1 14
25\187 ND 16 5 5 13 7.0% 171 9.1% 13 7.0%
164\187 1 436 200 28] 15.0% 54} 28.9%
5 5
185\187 1 122 5 5 109| 58.3% 119] 63.6% 109] 58.3%
1\187 7 7 5 5
16\187 2 74
2000"" 2000
700°*° 700
100/5 100
10000
8\187 7 108
2 2
113\187 ND 15 5 5 9 4.8% 22| 11.8% 9 4.8%

*Safe Drinking Water Act Maximum Contaminant Level (MCL)

**Proposed MCL (May, 1989)

***Proposed lllinois Potable Resource Groundwater Quality Standards (PRS)

Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected after public comment.
ND=Nondetect
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IDPH 1989 (Dataset #1)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

9/12/69]

11/28/89

12/5/89

11/6/89

8/21/89

11/6/89

10/28/89

10/25/89

10/25/89

Parameter

11th (#2) 2708 16th_ 31468

i7th 3012

17th 3110

17th 3120

i7th 3141

18th 2601

18th 2603

18th 2604

Chiorometiiane
Bromoetharns
Chiorosthans
Methylens ommo
Trichiorsfiuromethans
1,1-Dichigrosthens -
1,1-Dichiorosthans
Trnn--t,z-mchlonomono
Chlorotorm

1, 2.Dichlorosthans

1,1, I-Trlehlorooﬂuno
c.:m Tetravhjoride

1,1,2,2-Tetrachio oth
Tolwyl

Chi

Eth

Carbon Disvifide
A-Mathyl-2-Pantsnene
Ethenyl Bantene -
O-Xylene (1,z-ouaomylmno)
m & p Xylens (e m Xylene)
2-Buisnone (Methyt: e’ Mm)
Cls-1 .a-oummmn :

Trace

Trace

50.40

2.358

0.3

1.8

40.60

Trace

1.8

3.2

11.60

Trace

9.60

0.542

352.60

21.762

1.871

2.7

29.4

38.9

<1

65.70

5.001

1.014

1.5

1.3

1.60

Trace

Trace

<1

<1




IDPH 1989 (Datasst #1)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

10/25,89

11/7189

11/6/88

11/28/89

8/21/89

9/10/89%

11/28/89

11/28/89

11/28/89

Paramsiey

18th 2608

18th 3007

18th 3038

18th 3117

1Bth 3148

19th 2908

19th 3019

19th 3104

t9th 3114

Bromoethans

Chioroform

T
T

Bromofarm

Tolulene
Chiorbenzens
Ethyl Berzene

Chioromeihane

Chioroethane

Mathyleona Chioride.
TrichioroAuromsthang
1,1-Dichlorasthans
1,1-Dichlorosthsns
Trans-~1,2-Dichioroethens

1,2-Dichloresthans
1,1,1-Trichloroethane

1,2-Diohluropropsne -
mn-lz_,)_-:qlq_@l_on .

1,1,2,2-Tatrschiorosthan

Carbon Disuifide
A-Moibyl-2-Pentasens
Ethenyl Denxene .
O-Xylane {1,2-Dime
™ & p Xylens {as ] Xylene) .
2-Butanons (Meihyl Ethyl Ketene)
Cis- 1, 2-Oichiaraethylons . - '

IWW) _

Trace

4.7

Trace

1.3

1.8

1

Trace

13.7

49.4

8.783

1.3

192.4

4.5

<1

17.8

2.652

0.7

45.3

2.0

45

Trace

0.6




IDPH 1989 (Dataset #1)

FREQUENCY OF DETECTION--SOUTHEAST ROCKFORD

11/6/89

11/28/89

11/28/89

B/21(89

9/26/89]

9/28/89

8/26/89

9/26/89

$/28/89

Paramaster

19th 3117

19th 3120

igth 3121

19th 3129

a0th_ 2814

20th 2013

20th 2023

20th 2930

Chloramethane -
Bromosthans:
Chioroethane
Chioride
Triohtorofluromathans
1,1-Dichierosthene
1,1-Dichiorosthene
Trane-1,2-Dichiorosthens
Chiorolorm :
1,2-Dichierosthanse
1,1,1+Trichiorosthane

11,2 2—Tomehloroo!h-m
Tolulom

Chiorbsnzens

Ethyl Benzens

Carbon Disuifide -
A-Methyl-2-Pontansne
Ethenyl Benzete

m & p Xylenw (s & Xylene)
Cis-1 .a-wcmmtuytom

Pgowzm

<1

4.0

2.19

<l

1.4

46.8

19.5

19.2

31

8.0

2.537

57.5

436

204.8

83.1

164.8

1.417

0.5

121.7

1125

44.0

8.2

21.5

O-Xylsnne {1,2- momylmzm) '

2-Butsnone. (Methyt: Bthyl mm

Trace

1.9

6.49

3.8




IDPH 1989 (Dataset #1)

FREQUENCY OF DETECTION -SOUTHEAST ROCKFORD

(

11728/89

11/8/89

11/28/89

8/21/89

11/28789]

97287808

9/26159

9/26/89

$/28/89

Pasramater

20th 3024

20th 3028,

20th 3025

20th 3141

20th 3331 ]gm 2923

21m 2944

23d 2912

2ud 2927

Chioromethane

Bromoathans

Chioroethans

Methylene Chioride

Telohlomfiuromsthans

1,1-Dichioreesthene

<1

3.1

1,1-Dichlorosthane

2.4

2.8

6.7

34 4

55

Trans-~1,2-Dichloroethens

Chioroform

1,2-Dichiorosthans

0.4

1,1,1-Trichlorosthane

0.6

18.0

893

95.3

436

68.1

Carbons Tesrachiaride

Bromotiohisromethane '

1,2-Diohiorapropane.

Tnno-i&ﬂohlonm

0.9

4.1

4.3}

19.9

97.1

9.0

Tolulom

A~ M.nmi-a-num : _
Ethenyl Banzene '
0-Xylene {1.2-My|m;
m & p Xylene (as m Xylene)
2-Butanors: (Melhyt Byl Ketone)
clt-i.&mcﬂmm. .

2.1

1.8

6.8

5.8

4.3




IDPH 1989 (Dstaset #1)

FREQUENCY OF DETECTION--SOUTHEAST ROCKFORD

10/17/89

9/20/89}

11/7/89

9/19/89]

12,5189

9/10/89

2/19/89

10725789

11/7/89

Parameter

2t 2029

2wd 203y |23rd 3116

&th 2922

8th 2020

Bh 2940

n 2726

9th 2905

9h 3190

Mathylona ONoﬂb
TelohlornRuromsthane
1,1-Dichioresthens :
1,1-Dichiorosthsns
Trans~1,2-Dichiorosthene
Chioroform
1,2-Dichlioroethanse
1,1,1-Trichiorosthane
Carbotr- Tetrachiaride
Bromadiohiorormethany .
1 a-Dlonmpm

mmmﬂmm
Bromofarm
1,1,2 2nTolu¢hlotoollunn
Tolulom

Chiorbenzens

Ethyl Benzens

Carbon Disuifide
A-Methyt-2- POMOM
Ethenyl Banxese .

O-Xylene n.z-omlmmm)
m & p Xylons (e = Xylone):

Cls-1,8-Ofchiarestinte

—— e

Trace

4.7

<1

1.3

0.6

14.8

6.0

Trace

24.2

32.4

82.2

9.3

2.880

8.5

217

7.9

3.0

4.7

7.0

1.0

2.601

2.0

44.2

3.2

1.7

47.9

1.8

2-Butanone (Methy Exhyt mno)f

Trace

Trace

<1

€66€sn




IDPH 1989 (Dataset #1)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

11/7/89

12/8/89

12/6/89

10/17/89

10/25/89

110/89

10/798/88

$/12/89

$/12/89

Paramsiter

9th 3121

gth 3214

9th 3242

Alpine N. TDD4

Alton 2118

Bidehi 3242

Cannon 2809

Gannon 2802

Cannon 2810

Chioromethane
Bromoethans
Chioroethans
Methylens Chioride ~ -
Trichlornfluromsthans
1,1-Dichiorosthene
1,1-chbloroonuno
Trans-~1,2-Dichiorosthens
Chiorotorm
1,2-Dichlorosthans
1,1,1-Trichiorosthane
Curbon_Tetravhiaride - - ..

1,2-Dichioropropane.
Trans-1,3-Olchioropropsne.

1,1,2, 2-Toluchlorooﬁunn
Tolulom
Chiorbenzens
Ethyl Benzens
Carbon Disulfide .
A-Meothyl-2-Pentansns _
Ethenyl Bentstte -

O-Xylene (1.2~0mmylbmzm)
m & p Xylens (ns m Xylone) . -
2-Butanons (Meihyt Ethyl Ketone)
Cis-1,.8-Ulchiaraethylonn

pee6eESN

Trace

Trace

0.7

11.4

51.1

41.8

Trace

6.4

28.5

39.2

36.9

11.2

95

9.0

7.2

2.550

1.755

20.4

25

97.5

200.0

283.2

1.663

0.586

2.7

2.0

30.5

52.7

60.6

0.4

Trace

Trace

1.3

<1

1.1

66

53




IDPH 1989 (Dataset #1)

(

FREQUENCY OF DETECTION -SOUTHEAST ROCKFORD

9/12/89

8/21188

10/17/89

10/17/89

13/7/89

11/28/89

8/20/89

9/19/89

9/18/89

Paramster

Cwwon 2017

Chloromethans

Cannon 2828 _|Cannon 2837

Cannon 2915

Cannon 2918

Cannon 3004

Hankon 2804

Hanson 284

Manson 2842

Bromoethane

Chioroethane

Mathylene Chioride

Teichlorafluromathens

1,1-Dichlarcethens

24.7

25.0

9.4

3.4

52.5

0.7

1,1-Dichlorosthane

24.0

34.0

16.3

5.8

4.8

10 2

Trans-1,2-Dichiorosthens '

Chloroform

7.0

5.7

1,2-Dichloroethans

1.8

0.9

1,1,1-Trichioroethane

83.5

177.0

89.1

49 .4

38.8

14.7

204

105.8

101

Carbon Tetrachioside

Bromodichioramethane

1,2-Dichiorapropane

Trans-1,3-Dichior

20.7

31.0

47.1

14.3

16.2

6.3]

73.4

29.6

32.6

Bromhtm

1,1,2 2a‘l‘o|uchiownhnn. S

3.3

2.4

Tolulom

Chilorbenzenas

Ethyl Benzens

Carbon Disulfide

A-Methyl-2-Pentsnone

Ethenyl Bantene

O-Xylane. (1.z-omnylmm)

m & p Rylens (as m Xylone)

2-Butsnone. (Methyt BXhyl m’m
C|Q° 1.&“‘” m

23.0

0.8

1.2

0.7

0.5

3.3

566€SN




IDPH 1989 (Dataset #1)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

1/10/89

10/17/89

10/17/89

$/12/89

10/17/89

$/12/89

§/12/89

9/26/89

$/26/89

Paramater

Hanson 2908

Heneon 2914

Chloromethane
Bromoethanes

TriohlomRuromethans
1,1-Dichiercethene
1,1-Dichiorosthans
Tnn-—l Z-chhloro.lhono
Chioroform
1,2-Dichtorosthane
1,1,1+Trichlorosthane
Carbon Tetraohioride

1,1,2, 2-TOIuchlotoolhnnn
Tolulom

Chiorbsnzens

Ethyl Benzens

Carhon Disuifide
A-Methyl-2-Pentanens .
Ethenryl Bunxene

m & p Xylene {ns m Xylene)
2-Butsnons (Meityt. Brthyt Ketone)
Cis- 1, 2-Dichiaraethylon

Hareon 2046

Hanaon 2633

Hanson 2714

Hangon 2802

Hanson 2823

Hanson 2901

Hanson 2002

2.7

6.1

14.0

17.2

48.0

32.3

10

4.7

14.4

65.4

39.6

28.2

54

9.0

8.4

32.1

13.4

13.9

141

287.5

200.0

49.3

97.6

23.0

13.3

14.8

2.7

28.3

68.5

40.0

20.3

271.5

O-Xylsne n,z.mnmm)_ :

0.4

0.2

09

0.3

3.3

1.6

<1

966€SM



IDPH 1989 (Dataset #1)

(

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

10/17/89

11/8/89

- 10/17/89

9/12/89}

9/19/89

$/12/89

2/12/89

9/12/89

9/18/89

Parameter

Hamson 2907

Hanson 2938

Horton 2717

Hovton 2728

Horton 2738

Horlon 2743

Honon 2742

Horton 2746

Horon 2805

Chloromethane - -
Bromoathans =~
Chiorosthans
Methyliene cm
Trichlorofluromethene
1,1-Dichlarcethena -
1,1-Dichiorosthans
Trans-~1,2-Dichioroethens
Chloroform oL
1,2-Dichloroethane
1,1,1-Trichlorosthane
Carbots Tetrachioride
Bromodichioromethans
1,2-Diohioropropane -
Trans-1,3-Dichio!
Tvlchtomm

1,1,2,2-Tetrachiorosthane
Tolulena

Chlorbenzens

Ethyl Benzene

Carbon Disuvifide
A- Mothyl-!-?.ﬂw

zmonylm

3.7

3.6

24.8

2.4

60.2

63.4

62 6

1.5

5.8

1.8

28.3

22.8

36.5

48.1

50.5

50.6

239

7.1

13.5

14.0

14 0

5.6

11.6

13.2

13.6

49.7

16.7

16.0

78.6

411.6

100.0

434.3

400.0

218 4

14.3

6.2

1.7

2.7

92.8

68.1

75.8

64.3

43.1

53.9

2.1

108.4

0.4

0.5

8.6

43

2.6




IDPH 1989 (Dataset #1)

FREQUENCY OF DETECTION- -SOUTHEAST ROCKFORD

10/17/89

9121891

9/19/89

8/19/89

9/19/89

10/17/89

10/17/89

11/28/89

11/7/89

Paramater

Horlon 2811

Horon 2814

Hofton 2834

Horton 2835

Honon 2838

Horton 2942

Horton 3001

Horton 3133

Chioromethane
BromoetBans _
Chiorosthans .
Methylens Chioride
Telohlorofiuromethans
1,1-Dichiorosthene '
|,1~chhloroolhlm
Trans-1,2-Dichiorgoethene
Chloroform
1,2-Dichiorosthane
1,1,1-Trichiorosthane
Carbon Tetrachloride
Bromodichioromethane
1,2-Dichioropropans ;.
1nm—1,3-0l¢hloropnmi
moncomm

nlmmﬂonmﬂum
Bromoform
1,1,2,2-Teltschlioroethans
Toluiene

Chiorbenzens

Ethyl Benzene

Carbon Disulfide

A- Molhyl-!-l'onumno ©
Ethenyt Banzee - . -
O-Xyisne (1.2-Mymnm)
m & p Xyloow {as m Xylene)
2-Butanons (Methyt: Bthyl. Mno)

26.2

29.5

2.8

1.0

9.4

4.2

62.3

35.6

275

13.3

44.8

7.5

1.2

7.4

249.0

205.1

228.0

197.3

218.8

133.0

13.7

30.1

2.6

47.6

57.6

54.1

26.9

12.6

8.7

1.5

56.1

36.7

3.8

3.2

1.2

0.4

1.8




IDPH 1989 (Dataset #1)

FREQUENCY OF DETECTION -SOUTHEAST ROCKFORD

11/28/89

10/258/89]

6/20/89]

8/12/89]

10/17/89

$/18/89

9/19/89

10/25/89

10/17/89

Paramater

Horton 3037

Horton 2924

728

Kinsey 2803

Chloromethane
Bromoethane
Chioroethsne

Trichlorofluromeihans
1,1-Dichloroethens
1,1-Dichiorosthsns
Trans-1,2-Dichloroaihene
Chiorotorm
1,2-Dichliorasthane
1,1,1-Trichlorosthane
Carbon Tetrachloride
Bromodichioromethans
1,2-Dichioropropans

rclonlommm

Bromoform . i
1,1,2, 2-TOIruhtoroolhnn-
Tolulom

Chiorbenzena

Ethyl Benzens

Carbon Disulfide
A-Methyl-2- Ponmwu’o
Ethenyl Banzene |

Kin

2806

Kinsey 2813

Kinsoy 2822

Kinsey 2826

Kinsey 28529

Methylene Chioride = .

1.8

18.9

3.2

53.9

343

23.5

0.9

0.8

51.9

8.3

30.9

50.2

15.1

13.8

14.7

8.4

5.2

1.1

26.5

219.0

197.0

193.2

182.6

193.8

943

Trans-1,3-Dichioropropens.

0.9

8.5

63.8

24.1

50.8

20.4

28.2

58.9

15.1

20.0

4.2

O-Xylane (1.2-0mmnylboonno)
m & p Xyleos (»s o Kylene)

2-Butanona (Methyt: Ethyl Mno)

<1

1.8

1.3

3.5

0.2




IDPH 1989 (Dataset #1)

FREQUENCY OF DETECTION--SOUTHEAST ROCKFORD

|

1/10/89

9/19/89]

8/20/89

10/17/89

11/7/89

$/28/89

9/12/89]

9/19/88

$/26/89

Parameter

Kinsey 2829

Chloromethans
Bromoethans -
Chioroethsne .
Msthylene Chioride .
Trichlorofluromethana
1,1-Dichlorosthens
t,1-Dichloroathans
Trans-1,2-Dichlioroethens
Chioroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodicilaromethsne
1.2-Dichioropropans -
nnod.aoolcnlorowopono
Trlcmomomm
Benzens - :
mmmﬂoyom
Bromoform :
1,1,2, 2-Toluchloroothan-
Totulono
Chlorbsnzene
Ethyi Benzens
Carbon Disuifide
A-Methyl-2-Fentanons
Ethenyl Benzene

m & p Xylerw {as m Xylote)
2-Butanons (Melhyt Ethyl Mno)
Cis-1,2-Dlohieraethylen

Kinzey 2833 lm 2000

Kinsey 2920

Kinsey 3002

Lapey 2748

a7

Lapey 2838

Lapay 2918

08

3.5

2.3

0.9

2.7

23 6

05

12.6

3.9

25.2

17.5

6.5

3.0

6.4

0.2

2.9

37.0

13.9

29.1

10.6

224.2

114.2

50.6

35.0

20.9

7.0

1.5

2.8

50.0

17.5

<1

O-Xylene (1,z-omio|nyln.om)

0.2

0.2

4.1

00evsn




IDPH 1989 (Dataset #1)

FREQUENCY OF DETECTION- SOUTHEAST ROCKFORD

1/7/189

11/7189}

11/7/89

1117489

11/7/89]

11/28/89

11/6/89]

11/28/89

1/28/89

Paramster

Lapay 3116

Chioromethane
Bromoethans
Chiorosthens ~ -
Methylens Chloride
Trichlorofturomsthane
1,1-Dichiorasthens
1,1-Oichiorosthane _
Trans-1,2-Dichioroethens
Chlorotorm
1,2-Dichlorcethanse
1,1,1-Trichloroethane
Carbon Teirachlioride
Bromodichioromethans
1,2-Dichioropropens . .
Trans-1,3-Dichioro

Bromoform

1,1,2, 2-Toluchloroolhln-
Tolulene
Chlorbenzenas

Ethyi Benzene
Carbon Disulfide .
A4 Momylc!-ronuoou
Ethenyl Banzene :
O-Xylene (1,2- ommylmm)
m & p Xylens (as m Xylene) _
2-Butenone M W m’
Cis-1,2-Olchlaraethyions 3

Lapey 3117 -IL.E! 121

Lapay 3125

Lapey 3130 P.ﬁmg 2402

Lindberg 2407 {Lindberg 2501

Lindberg 2508

Trace

3.0,

2.7

2.7

3.8

4.5

0.634

0.8

6.0

1.3

1.8

1.9

2.1

0.6

1.609

1.4

29

Trace

0.8




IDPH 1989 (Dataset #1)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

12/5189}

1476789

11/6/89]

8/20/89]

6/20/898

11/6/89

10/17/89

11/7/89

$/12/89

Paramater

Lindberg 2512 Il.l

rg 2515 |

Chloromethans
Bromosthans .
Chioroethans w
Methylene Chioride
Teichiorofluromathane
1,1-Dichlarosthene
1,1-Dichiorosthane
Trans~1,2-Dichioroethens
Chioroform
1,2-Dichlioroethane
1,1,1-Trichiorosthane
Carbon Tetrachloride
Bromodichiaromethane
1,2-Dichloropropana . -
Tram-i,i-l)lchlorowop.m :
Ttlenbmm 2

1,1,2, 2-Toluchlotoolhnn
Tolulom

Chiorbsnzens

Ethyl Benzens

Carbon Disuifide

A- mthvl-!-l'onmm
Ethenyl. Banzene :
O-Xylane:. u,z-mmmm)

Lindberg 2518 |Lindale 2412

Lindale 2424

Lindale 2612

Marshall 2845

Marshall 264

Marshall 2722

Trace

Trace

0.786

0.595

1.184

11.9

13.3

Trace

26.9

13 4

12 4

Trace

39

5.464

3.684

11.159

2.2

1.686

93.6

157

54 0

2.856

2.223

4.232

0.7

1.3

1.269

47.9

7.7

4.1

6.5

Trace

Trace

Trace

0.3

1.0

Trace

0.9

<]

200vsn




1DPH 1969 (Dataset #1)

FREQUENCY OF DETECTION--SOUTHEAST ROCKFORD

11/28/89

11/28/89

10/17/88) B/21(89

9/19/88

$/19/89

8/21/89

9/19/88

2/7/189

Parameater

Marshall 2734

Chioromethane
Bromoethans
Chiloroethans
Methylens chlorido
Teichliorofluromathans
1,1-Dichioroethena -
1,1-Dichlorosthans
Trans-1,2-Dichigrosihens
Chiorotorm
1,2-Dichlorosthane
1,1,1-Trichlorosthane
Carbon Tetrachiorkie
Bromodichioromethans -
1,2-Dichipropropane ' =
Trans-1 .Joolchloromvim" .
'menlomlb.m
m'
Dlmmhlonmo
Bromoform .
1,1,2,2-Telrachioroethane
Tolulena

Chlorbsnzens

Ethyl Benzens

Carhon Disuifide
A-Methyl-2-Pentanone
Ethenyl Banzene

m & p Xylens (as m Xylone}: -
2-Butsnone (Meihyl Ethyl
Cls-1,2-Olchlores

O-Xylene (1,z.ou§m§|mm)
a

Marshall 273

Marshall 2745 |Marshall 2813

Mushait 2025

Marshali 2830
]

Marshall 2838

Marshall 2909

Marshall 2926

19.2

30.0 38.0

1.6

36.0

80.9

67.6 34.0

30.0

39.0

2.0

7.0

7.0

3.1

2.9

170.5

1.8

295.0 154

246

208.4

187.0

98.1

240

37.5

82.9 35.0

56.2

40.1

44.0

32.6

74.0

3.2

23.1

50.6

26.0

27.0

0.5

3.9 1.7

goersn




IDPH 1989 (Dataset #1)

FREQUENCY OF DETECTION -SOUTHEAST ROCKFORD

10/17/89

10/17/89

10/25/89

10/25/89

2/7/89

9/12/89

9/19/89

10/28789

8/21/849

Paramater

Marshall 2937

Marahall 2946

Chloramethane

Masshall 3014

Marshall 30

Marshali 3101

Pohet 2700

Power_ 2825

Polter 2826

Polter 2837

Bromoethans

Chiorgethane

Mathylena Chioride .

Trichiorofluromethene

1,1-Dichlaraethens

2.3

1.4

0.09

32.2

0.9

9.1

200

1,1-Dichiorosthans

6.5

3.1

3.7

252

15.8

10 2

250

Trane-1,2-Dichiorosthens

6.7

Chiorotorm

69

46

1,2-Dichloroethans

14

1,1,1-Trichloroethane

7.0

138

13.1

0.5

<1

111.8

192.5

93.1

113.0

Carbon Tetwrachioride

Bromodichioromethans -

1,2-Dichioropropans "’ o

Tum-l,aoblcmoromm

Ttlﬂlhﬂi‘“ﬂ‘

5.2

5.0

4.0

23

2.0

23 .4

40.8

27.5

24.0

Benzene: -

Bromototm

11,2, z-Toluchlorbolhnnn

28.0

Tolulono

Chiorbenzens

Ethyl Benzens

Carbon Disulfide

4. Molhyl-a-l‘onumm

Ethenyl Bentene

O-Xylenre {1,2- ommylm) |

m & p Xylens (se m Xylene}

2-Butsnone. amnytwm
Cis-1,2-Olcharoath

18.0

0.2

2.2

<1




IDPH 1989 (Dataset #1)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

11/28/89

10/25/89]

9/12/89

0/12/89

2/19/89

8/20/89

§/26/89

2/7/89

9726/89

Parametey

Pottar_ 2933

Sewsll 2718

Sewell 2814

Sewell 2822

Sewell 2828

Sewell 2902

Sewell 2909

Sewell 2909

Sewoll 2017

Chloramethans
Bromosthane
Chioroethans
Methylena Chioride
Triohiorafluromathens
1,1-Dichiaroethane
1,1-Dichlorosthans
Trans-~1,2-Dichiorosthene
Chioroform
1,2-Dichlioroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodiohioromethane
1,2-Dichloropropans

Tllchbmm ST

mmmchlonm.uum
Bromoform - :
1,1,2, 2-1‘oluchloroolhnn|
Totulono

Chlorbenzens

Ethyl Benzene

Carbon Disulfide
4-Methyil-2- Ponunom
Ethenyl Benxene - - . '

O-Xylente (1,2-mhylmzm)
m & p Xyleow (as m Xytene)

Cls-1 ."NON

3.2

51.0

49.0

10.9

<t

29

27.2

55.6

54.2

6.7

4.9

2.2

20

0.6

11.5

11.7

0.3

15.6

9.1

9.2

29.8

90.0

210.0

215.0

38.9

88.9

36.0

38 6

Tnm—l,a.mchloropropqm B

12.0

1.8

713.7

73.2

47.9

25.1

22.0

28.1

32.3

2-Butanons (Methyt: _wm mm)

0.6

0.6

5.0

6.7

0.3

1.1

1.0

Geevsn




IDPH 1989 (Dataset #1)

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

9/26/89

9/26/89

8/21/89

12/28/89

9/26/89

9/26/89

9/26/89

10/25/89

10/25/89

Parameter

Sewsll 2021

Sewell 2930

Sewselt 2930

Sewell 2034

Sewell 2938

Sewsll 2938

Sewell 2976

Sewell 3016

Sewull 3026

Chloramethane
Bromoethans
Chiloraethans - :
Methylens Chiorids S
Trichlorofluromethens
1,1-Dichliarasthens
1,1-Dichlorosthane
Trans-1,2-Dichtorosihens
Chlorotorm
1,2-Dichioroethane
1,1,1-Yrichiorosthane
Carbon Tetrachloride
Bromodichioramethane
1,2-Dichioropropana
Trnm-l,zoolchlorompcm
Tuchlomotham
Benzene
Dlmmochlonmthm
Bromoform
11,2, 2-To|uehloroolhan-
Tolulon.

Chlorbanzens

Ethyl Benzene

Carbon Disulfide -
A-Methyl-2-Fentanons _
Ethenyl Benzene '
O-Xylane u,z-ommymm)

<1

59

3.2

<1

44

4.4

4.6

7.3

7.3

6.8

6.8

99

19.0

1.1

2.0

0.7

107.3

111.2

28.0

48.0

82.9

82.9

102.5

<1

7.7

19.5

19.8

13.0

17.8

18.5

18.5

30.6

9.9

6.9

1.0

1.4

1.5

<1

<1

<1

90ersn




IDPH 1989 (Dataset #1)

FREQUENCY OF DETECTION -SOUTHEAST ROCKFORD

10/28/89

1177189

11/7¢89

11/7/89

9/12/89

10/25/89

11/7/89

9/12/89

8/21/89

Paramaster

Sewsll 3040

Sawell 3136

Sewsll 3138

Sewell 3142

Wills__ 1201

Wills 1610

Wills 1703

Wills 1920

WILLS 1935

Chioramethans
Bromoethane -
Chiornethane
Mathylena chloﬁdo
Trichlorofiuromsthane
1,1-Dichlarosthens
1,1-Dichloroethane
Trana-1,2-Dichioroethens
Chiorotorm
1,2-Dichloroethane
1,1,1-Trichlorosthane
Carbon Tetrachloride
Bromodichioromethana
1,2-Dichiorapropans
Trans-1 aoolehioropropcnl
Tucmomlh-m :
lemmehlonmo
Bromoform
1,1,2, 2-Toluchloroolh-n-
Tolulena

Chiorbenzens

Ethyl Benzens

Carbon Disuifide
A-Methyl-2-Pentanons
Ethenyl Bansne .

m & p Xylene {ns m Xylone)

0.9

12.8

42.8

49 2

300

1.5

33.6

37

39.7

550

11

11.8

110

9.8

34

8.6

39

3.4

3.0

1.50

133

220

260

210

3.4

23

2.1

1.8

<1

37.5

73.9

50.0

45.0

O-Xylsne u,z-ommylmm

z-auuoono (Moihyt: Ethyl. Ketane

42 0

0.9

<1

<)

0.9

43

2.1




IOPH 1989 (Dataset #1)

12/5/80]

11/6/89

12/5/80

11/6/89

11/6/89

12/6/89

1205+89]

1215/89

12/5189

Parsmater

Chioromethans .

Brooks 1113

Collins 3310

Hamiltog 1708

Hamiltan 1717

Johnson 1613

Johnson 163

Johnaon 17464

Lyran 1738

Bromosthape -
Chiotoethuns :

o p——e -

.{Trace

Trace

Trace

Trace

Trace

TrichloroHuromethans

1,3-Diakincasthons
1,1+ Diohiorenthane.
Trans1,2-Dishisresthsne
[Chioratorm
1,2-Dichiorosthane

Trace

Trace

1.905

2.6

2.173

1616

1782

1,1+ Trighlaroe

A\
imr

0.545

0.868

0.55

1.042

1,1,2,2-Tatraohi
Tolulone . -
[Chliorbanzene
Eihyl Benzene -
Carbon . Disulifida
4-Mathyt-2-Panlon
O-Xylone | {1,2-Dimethyibe
m. & p Nylans (o8 2 Xylone)
Gle-1,2-DHohoroaihylene o
Vinyl Chiaride -

{Trace

Trace

Trace

Trace

Tiace

Trace

8aarsn




IDPH 1989 (Dataset #1)

FREQUENCY OF DETECTION -SOUTHEAST ROCKFORD

13/6/69]

12/8/89

12/5/80] 12¢5/89] 12:5/80] 10/25/89] 10/25/8u
[Parshing 1637]Sady Hilw 1734|Sa [ Hitw 1814Sandy Hitw 2701 [Reed 1825  Reed 1930
Trace Trace Trace Trace
85 12 8
Trace 14 4 46 3
4.057 92 1 93
2.107 35 46 6
Bron
41, z.t-htr
Tolulone:
Xylone.: (1,3
- &p xm (tnl xym)
SBulsnone {Methyl iyt K
Clov1 .l~DlaM¢anhyl
Trace Trace 05 15

600vsn
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IDPH DECEMBER 1989
DATASET #2




Liepsn

Source: IDPH
Year: 1989 (December)

Summary of Historical Sampling Results

~SAMPLES
RANGES (ugh) - L. RS iz :50% MCL
' IMaximum VY ug'ﬂ)'ifi g oo
3\80
15\80 1 30 7 7 3 3.8% 6 7.5% 3.8%
21\80 1 78
10\80
g\80 1 5
12\80 1 23 5 5 1 1.3% 3 3.8% 1.3%
40\80 ND 169 200 0 0.0% 3 3.8%
2\80 2 27 5 5 1 1.3% 1 1.3% 1.3%
1\80 2 2
42\80 ND 58 5 5 9] 11.3% 12| 15.0% 11.3%.
1\80 7 7 5 5 1 1.3% 1 1.3% 1.3%
2000 2000
1\80 700" 700
100\5 100
10000
3\80 3 65
2 2
39\80 ND 7 5** 5 1 1.3% 3 3.8% 1.3%

*Safe Drinking Water Act Maximum Contaminant Level (MCL)

**Proposed MCL (May, 1989)

***Proposed lllinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A singie MCL will be selected after public comment.

ND=Nondetect
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IDPH 1989

FREQUENCY OF DETECTION- SOUTHEAST ROCKFORD

12/4/89

12/4/89

12/4/89

12/12/89

12/12/89

12/12/89

12/4/89

12/4:89

12/4/89

Paramater

Bidaht 3029

Biidahl 3221

Biklan_3237

Bildahl 3318

Bildahi 3324

Carlson 3006

Collins_ 3201

Collins 3202

Colling 3230

Chloramethane
Bromoethans .
Chioroethans - = .
Methylena Chioride
Triohlorofluromathans
1,1-Dichlorosthens
1,1-Dichliorosthane
Trans-{,2-Dichiorosihens
Chlorotorm -
1,2-Dichieresthane
1,1, 1+Trichlorosthane
Cnrbon 'I'Mlcﬂdo

Bromofarm =

1,1,2 2a1‘oluchlotoomnnc
Tolulom

Chiorbenzens

Ethyl Berzens

Carbon nnumo.

A- Molhyl-a-l"onmm
Ethenyl: Banzens .

O-Xylane: u,z.mmmmm_
m & p Xylons (o0 o Xylone) -

Cls-1,2-Glchie

0.5

1.3

1.0

4.7

3.7

0.3

1.3

0.8

0.9

2.8

1.1

0.4

7.1

2-Buianons: (Methyt: Ethyl mm)

Trace

4.8

6.5
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IDPH 1989

FREQUENCY OF DETECTION SOUTHEAST ROCKFORD

12/4/89

12/12/89

12/11/89

12/11/89

12/11/89

12/12/89

12/4/88

12/11/89

12/11/89

Paramster

Coling 3234

Coliins 3317

Chloromethane .
Bromoathane : °
Chioresthans i .0 - -
Mathylene. Chioride
Triohlorpflvromsthans
1,1-Dichlaroethene
1,1-Dichlorcathane
Trans-1,2-Dichiorosthens
Chiorotorm
1,2-Dichloroethans
1,1,1-Trichioroethane
Carbon - Tetrachioride

1,1,2 2-'l'oluchloronhnn.
Tolulom
Chiorbsnzens
Ethyl Benzens
Carbon Disuifide . -
4-Molhyl.a-l'»\uuou

m & p Xyteoe {sa m Xylons)
2-Butanons (Meity(. Ethyl. I:mno)'
\mm M

| Ed Vera 2414

Ed Vora 3428

Frulttandt 3090

Herrison 2313

Johnson 1631

Johnson 1637

Johnson 16841

0.7

Trace

2.7

12.3

0.6

1.1

0.8

Trace

Trace




IDPH 1989

FREQUENCY OF DETECTION- SOUTHEAST ROCKFORD

12/11/89

1211189

12/14/B9

12/12/89

12/12/89

12/12/89

12/12/89

12/4/89

12/711/89

Paramster

Johneon 1842

Johnson 1713

Johnson 1728

Kishakaukeo 371

_Lapey 3038

Lapey 3205

Bromoethans -
Chloroethans

Chioroform -

Tolulom
Chlorbenzens
Ethyl Benzens

Cle-1,3-Dlohl

plovsn

Chioromethans -

| _Lapey 3230

Lapay 1245

Lund 2426

Methylone oot

Trichiorofluromethans

1,1-Dichieroethene

1,1-Dichiorosthans -

Trace

Trace

Tnnn-i.z-bll‘-h‘on.m"" -

1 zonlchlnrootham

1,1,1-Yrichlorosthane

0.6

2.980

2.731

0.7

Carbon Tetrachloride.

1,2-Dichioropropsns

Trans-1,3-Dichlore

0.9

1.673

1.6

11,2 2-Toluchlotonh-nn

Carbon Disvifide -

A-Methyl-2-Pentansne:

Ethenyl Banzete

O-Xylene ({1,2-Dirssitryidenzone

m & p Xylorw (a6 m Kylene
2-Butsnons. (Methyt Eth

Trace

Trace

Trace




FREQUENCY OF DETECTION- SOUTHEAST ROCKFORD

IDPH 1989

12/114/89 12/11/89 12/11/89 12/11/89 12/31/89 124/14/89 12/4/889 12/4/89 12/14/89
Parameter - Lund 2517 Lund 252€ Lyran 1648 Lyan 1650 Lyran 1714 Main 2021 Marshall 2721 [Masshalt  2730] Marshall 2813

Trichlorafivromethens o
1,1-Dichierosthene . 4.6

28.6
1,1-Dichiorosthans R 31.6 779

Trans-~1,2-Dichiorosthens
Chloroform; <. .
1,2-Dichloroethane
1,1,1-Trichlorosthane
Carbon Tetravhloride _
Bromodichiotomethane -
1,2-Dishlotopropana .. -
Trans-1,3-Dichioropr
Teichloraethane

18.1 108.0

1.8 23.7

1,1,2 2-Toluchloroo!hnn-
Tolulene

Chiorbenzens

Ethyl Bemzens -

Carbon Disuifide - -
A-Methyl-2-Pentanane

13.5 64.5

Trace Trace




IDPH 1989

FREQUENCY OF DETECTION- SOUTHEAST ROCKFORD

12/12189

12114/89 | 12/11/89

12/14/89 |

12/12/89

12/14/89 |

12/11/689

12/4/88

12/4/89

Paramaeter

Chloromethane
Bromoethans
Chiorgethane
Mathylena Chioride:
Trichiorofluromathy
1,1-Dichiorosthens
1,1-Dichiorosthans -

Chlorotorm .
1,2- chhloroolium

1,1,1+Trichioroethan
Carbon Tetrachioride
Bromodiohiorornethane
1,2-Dichiotopropans:
Trans-1,3-DicMoroprog

Bromoform :
1,1,2 2-Tnluchloroo!hln-
Tolulon.

Chlorbenzene

Ethyl Benzene

Carbon Disulfide
A mmyl-a-wonunom:

Trans-{ 2-chhloroolhom -

Manshai 3138

Permhing 1802m Hilw 1715

Sandy Hiw 181

Hiw 241

y Hilw 321

outhworthl4y

it 3133

7th 3200

1.285

Trace

Trace

1.158

2.6

1.890

1.7

2.9

1.7

2.376

0.8954

0.6

0.9

Trace

Trace

Trace

0.2

33

glevsn




IDPH 1989

FREQUENCY OF DETECTION- SOUTHEAST ROCKFORD

12/4/89

12/4/89

12/8/89

12/8/89

12/12/89

12/8/89

12/14/89

12/4/189

12/12/89

Paramster - -

Tih 3217

Tth 3241,

Hn an?

&TH 2810

Sh 3330

&R 3018

oth 3128

9h 3137

oh 3238

T:lnhlomﬁunmmm I
1,1-Dichiaresthens
1,1-Dichiorosthane :
Trnnnal,zoblchloroolhono
Chiorotorm -

1,2- Dichlorosthans _
1,1,1+Trichlorosthane

Carbon Tetrachloride .
Bromodichiocomethana . -
1,2-Dichioroprapans .
Tnm-t.a-olchlo»wopom
Ttlcmorooth-m

1,1,2,2-Telrachiorosthana -
Tolulens
Chlorbenzens

Ethyl Beazene

Carbon Disulfide
A- Il.lhyl-!-?onbmm

O-Xylone.’ (1.zommyMzm;
m&p xylu» {an " xvhoo)

2.822

Trace

Trace

0.711

22.525

1.311

0.607

2.388

3.9

1.2

0.4

1.978

0.2

0.907

5.644

1.532

1.4

0.9

0.7

Trace

Trace

Trace

Trace

1.0

Trace

Z1evsn




IDPH 1989

FREQUENCY OF DETECTION- SOUTHEAST ROCKFORD

12/12/89

12/12/89

12/4/89

12/4/89

12/5/89

12/12/89

12/12/89

12/12/89

12/5/89

Parameier

oh 3321

9th 3320

10th 3128

1xh 3142

10th 3201

10th 3209

10ih 3210

10th 3238

10th 3245

Chioromethans
Bromoethans
Chloroethans
Mathylene CH
Telohlorofluromathens
1,1-Dichlarocethens
1,1-Dichiorosthans - '
Tunn~l,2—chhIonomom
Chlorotorm -

1, 2.chhloroothano
1.1,1-Trichlorosthane
Carbou Tetrachioride
Bromodichioromethane -

Trace

Trace

Trace

Trace

Trace

Trace

Trace

Trace

2.8

2.8

3.374

2.567

1.693

1.597

1,2-Dichiotopropans .
Tum-‘l,s-olcmorowo

2.1

2.055

1.457

0.894

0.618

mcmmm
Benzene: :
leromochlonmo
Bromoform .. |
11,2 2-1‘oluchloroothan.
Tolulono

Chiorbenzens

Ethyl Benzens

Carbon Disulfide
4-Methyl-2-Pentssons
Ethenyl Banzene .
O-Xylerte, (1.zmmy Mzono)-

Trace

Trace

Trace

Trace

Trace

glLevsh




IDPH 1989

FREQUENCY OF DETECTION--SOUTHEAST ROCKFORD

12/12:89

12/12/89

12/12/89

12/12/89

12/12/89

12/12/89

12/12/89

12/12/89

12/12/89

Pasramster

11th 2707

Tith 2734

1ith 2744

11th 284

11th 2837

11h_28¢2

11th 2001

11th 2926

11h 2042

CNONM‘M .

Bromoethans - -

Chioroethans

Methylena chlm '

Trichlorofluromethens

1,1-Dichioroethene

2.490

29.998

30.03

4.767

3.584

Trace

1027

0 956

1,1-Dichioroethane

Trace

Trace

Trace

Trace

Trace

Trace

Trace

Trace

Trace

Trnnl-1 2-chhl°molnono

Trace

Trace

Trace

Trace

Trace

Trace

Trace

Chloroform

3.833

3.736

1.175

1.067

0.746

0.621

1,2-Dichlaroethane

0.504

1.612

1.646

0.522

Trace

1,1,1-Trichlerosthane

5.885

152.800

158.8

41.7

37.0

29.8

23.85

10 544

9675

Carbots: Tetrachiaride

1.914

27.249

nmmodioﬂotommm

1,2-Dichioropeopsne ..

Trans-1,3-Dichioropropend -

1.614

55.400

57.7

18.584

17.182

14.810

9.293

4.397

3.582

Trichioroathens

Dlmm;hlonm

Bromoform’

1,1 ,2,2-Toluchlo'uut hane

Tolulena

Chlorbenzens

Ethyl Benzens

Carbon Disulfide .

4- mmyl-a-hnum'u

Trace

Trace

Trace

Trace

Trace

Trace

Trace

Trace

6levsn




IDPH 1989

FREQUENCY OF DETECTION--SOUTHEAST ROCKFORD

12/12/89

12111189

12/11/89

12/11/89

12/4/89

12/4788

12/4/88

12/4/88

Parsmeter . -

11th 3132

Trlohlonﬂmmlnon.
1,1-Dichlaroethens
1,1-Dichlorosthany T
Trana-{ 2-chhlonolmm T

Chlorotorm-
1 z-DIchhr“mam T
1,1,1+Trichlorosthane

16th. 3414

18th 3130

18h 3510

Brooke 1317

Kinsey 2029

Sewel 3133

20th 3110

Trace

2.1

3.186

2.2

3.2

2.3

Cltbon Tﬂt_Mhﬂdo .

2.087

1.0

5.0

29

Bromoform -

1,1,2, 2-Ttluchloroothann
Tolulom

Chiorbenzens

Ethyl Benzene

Carbon Disulfide - -

n-uomyl.a-ronbn_om

2.9

Trace




|2evsn

IDPH 1988




e2ersn

Source
Yoa

: IDPH
8

Summary of Histor

jcal Sampling Results

“Minimum | N
7 0 0.0% 1 5.9% 0 0.0%
5
0 0.0% 2] 11.8%
5
\17
12\17 1 140 5 5 8] 47.1% 10] 58.8% 8] 47.1%
5 5
I\ 7
2000°° 2000
700""° 700
100\5 100
10000
2 2
21308 i 11\7 ND 14 5""* 5 1 5.9% 6] 35.3% 1 5.9%
*gafe Drinking Water Act Maximum Contaminant Level (MCL)
**proposed MCL (May, 1989)
~»=*proposed \llinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected after public comment.

ND=Nondetect




FREQUENCY OF DETECTION--SOUTHEAST ROCKFORD (GC-MS)

IDPH 1988
8/00/88 s/o/88]  ose/88]  9/13/88 s/8/88] 10/t1e/88]  ©/0/88 s/n/e8] 8/9/88 8/9/88]
Paramater Cannon 2741 _[Cannon 2842 |Cannon 2804 JHoron 2922)Horton 2v22Horton 2026 |Horton 3006 Ji 2413Lindberg 242
mommmunm
1,1-Dichloroethens 2.0 1.2 1.4 3.8 1.3 1.1
1,1-Dichlorosthane . . 13.0 11.0 2.0 25.0 11.0 A
Tnno—t.z-m»lomthom
Chioroform 4.5 1.5 4.7 0.6 3.0 2.7 7.0
.a- Dlemonahm 1.7
140.0 86.0 56.0 98.0 110.0 3.0 23.0 1.8 2.1
..... 0.9
3.6
140.0 40.0 6.4 68.0 51.0 12.0 2.7 1.1 0.7
7.0
1,1,2.2-Totrachloreethane
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INCRSANIC ANALYSIS CATA S=zZ=T
METALS
Lab Nanme: ARDL, Inc. IEPA Samzle No.: Cpl OZ

Matrix (soll/water): gwefer

Lab sample ID: Qecold -3

Level (low/Med):

Daze Received: 5 /30/8%

% Solids: bjﬂ!fﬁ(’rj

cncentraticn Units (ug/L or mg/kg dry weight): 9 /X

| CAS No. ;Analy:e ::Ccncen:ration :C | M | Q :
| ! K | | |
[7428-90-3] Alumiawn || ac 4P L
| 7445-35-01 Antimcay || 70 Lo P L
| 7440-38-2| Arsenic || /3 [ BH I I
|7440-39-3| Barium Il ad L P | |
[7440-41-7| Berylliumil 4 | P I
|7440-43-9] Cacmium (| s L P L
|7410-70-2] Calcium || gryco P L
[7440-47-3] Chromium ! u P P N
| 7440-48-4] Cobals ! lou P L
| 7430-50-8| Copper || 57 Lo P L
|7439-89-6| Iron ¥ SDU | P L
[7439-92-1] Lead N %1 ) [ F | |
[7439-95-4| Magnesiuml| \:zﬁfjco [ P l |
{7439-96-3| Manganese]|| qU | P | |
[7439-97-6| Mercury || 0.8y L1 oY L
|7440-02-0| Nickel || ISU I | |
17440-09-7| Potassium]|  (3400] R L
|7732-49-2| Selenium || o |1 AH |
[7440-22-4] Silver ! U | P l |
|7440-23-5] Sodium Ll 46, 000 [ P | |
[7440-28-C1 Thallium_ || Sy I | |
| 7440-62-2| Vanadiuam || /Sy T | g
| 7440-66-6| Zinc L - 4 L
| | ) Lo L
Zzlcr Sefcre: Clarity 3efore: Tevs
Zclcr rizer: Claricy Ascers: Azl
US4e29



(@

(B

2™ I3

CTHER INCRGANICS

Gloz

.ab Namne: ARDL, Inc. IEZ2A Samzle Ne.:
Matsix (sQi1l/wacter): (Qﬁu Lab Sample ID:
Level (low/ied): Date Received:
$ solids:

_ ICOO (-2

2/34/38

Concentraticn Units (ug/L or mg/kg dry weighz): g; !:é

~aneora.

c-—-

:CAS No. iAnaly:e E;Concentraticn EC : M Q
l
| | Cvanide 1 SO |
| | _Phenol ! P
[ | Sulfate 11 33{000 I
! | Sulfide 1] OO0 . Lt
I l 1 L1
I I ! L
I | 11 ! l
[ | 1 i ]
| | || | !
! ! L |
| l I ! |
( | [ P
l I P |
l l [l 1
| I 1 | |
| | N |
| | Ll ) |
| ! I [
I | I |l
I I ' I !
I i i1 b
I ! I b
| | {1 ] |
| | 11 ! !
clzcr 3Seiczre Clarizy 2elfoce:
2.2z Aizer Tlarizy 2fzers

Ve damwm -,
Fie vmmmw -

US4e3g

-



- Lab Nane:

ARDL,

Inc.

SNSRCANIC ANALYS
METAL

S

v

S

Sample No.:

ALE

Matrix (sorl/water): _yerer _ab Sample ID: Jceco (.IC:-‘/
Level (low/Med:: jate Receivec: 7/3«:/58
% Solids: &{[6}5
Csoncenctracion Unicts (ug/L or mg/kg dry welight): % / Z
f | I _ { f {
:CAS No. :Analy:e ::Cancen:: tion z } M Q :
[7328-90-5( Alumiaum || L1302 L P |
}7430-36-0] Antimony '! 86 1 P !
[7440-36-2] Arsenic 1| [ P bH |
] 7440-39-2| 8ariunm I EJZJ ! | P |
| 7440-41-7| Bervlliuml| o L P |
|7440-43-9] Cadmium__ | @ . P |
1 7440-70-2| Calcium 1| B/,@D ! ! P |
[7440-47-3] Chromium_| | 9 L P |
| 7440-48-4| Cchalz [ /oU o P |
|74:0-30-8| Copper I s3 L P |
|7439-8S-6( Iron 1L SoU [ P |
[7439-92-1] Lead ' l_ | £ |
| 74359-95-4| Magnesiwnl| Yo 900 | | P |
] 743¢-96-3| Manganese]| U L P !
|7439-97-8| Mercurvy 1| 0.5u I | C\/ |
17440-02-0] Nickel || Isu L P |
| 7443-09~-7| Potassium]] [:/ooi ! | P |
|7782-49-2] Seleniuwm_]| du |t fH |
|7440-22-4] Silver__ 1! 74 P [
[7430-23-5) Sodium [ *6,000 | P l
[7440-28-0] Thallium I Sy 1+ F |
|7440-62-2] Vanacdiua || su_ P |
17440-55-8| Zinc Ll e u P |
[ ! ) 1 |
Czlor Selore Clarizy Sefore: Tevtuirce
Colcr rizer Clazicy Afzer Arzilzcois:

usao3i

[ 14



(8}

SNCRSANTC ANALYSIS AT g===<
CTHER INCRGANIC
Lab Name: ARDL, Iac. ZE2A Samgle No.:
Matrix (sorl/water): (aégég Zab Sample II:

Level (low/ited):
$ sSolids:

cate Received:

Concentration Units (ug/L or mg/kg dry weight): 107/C£L

{CAS No IAnalg:e ;icOncen:za:ion ;C I M Q :
! !
| | Cvanide 1! DOk 11 I
I | Phenol || o ]
| f Sulface 11 ¢4 000 L I
| | Sulfide || [X=1-[- 1" S | [
I I L r [
| [ I ol |
| | K | | |
I | I f |
I | . I || |
| | A | | {
! I L Vol |
I I |l I i |
I | I L |
! | I b [
| I [ 1 P [
| | I I |
| | 1 | { |
I | i I |
l | K Lol |
I ! Il I |
! I I r ! I
! | I 1 ' !
I I L1 Foo |
] ! 1 b 1
Sloz Sefore Claricy 3eloce Taxzicse
S.22 Afzer Clacicy ri<ac ~Azclfzzs

()




- ——— ———————— -

16813/55

APPENDIX B
CLP SAS REQUEST FORMS

US4033



U.S. Environmental Protection Agency

CLP Sample Management Office | SAS Number |
P.O. Box 818, Alexandria, Virgina 22313 | |
PHONE: (703),/557-2490 or FTS/557-2490 | |

SPECIAL ANALYTICAL SERVICES
Client Request

—I—)E——l_ Regional Transmittal Telephone Request
I | [

A. EPA Region/Client: Region V

B. RSCC Representative: Jan Pels

C. Telephone Number: (312) 353-2720

D. Date of Request: May 1990

E. Site Name: Southeast Rockford Operable Unit

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, if applicable. Incomplete or erroneous information may result
in delay in the processing of your request. Please continue response on
additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: Analysis of Drinking
Water and/or residential well water for Arsenic, Cadmium, Chromium and Lead
using detection limits lower than SOW 7,88 (See Attachment II). Arsenic,
Cadmium and Lead are to be determined by GFAA using the method of standard
additions. GFAA analysis of samples free of particulates may be conducted
on the undigested sample. Chromium will be determined by ICP.

2. Definition and number of work units involved (specify whether whole samples
or fractions; whether organics or inorganics; whether aqueous or soil and
sediments; and whether low, medium, or high concentration):

144 Residential, 10 Industrial and 1 Public Well water investigative
samples, 17 field blanks, 17 field duplicates, will be collected over a 2
week period. Samples are water samples.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement),
RCRA, NPDES, etc.):

Superfund Remedial State Lead

4. Estimated date(s) of collections: June 4 to June 16, 1990 (Attachment I)

5. Estimated date(s) and method of shipment: Daily from June 4 to June 16 -
Federal Express

16814,/33 -1- usae3s



10.

11.

Numbir of days analysis and data required after laboratory receipt of
samples:

21 days

Analytical protocol required (attach copy if other than a protocol
currently used in this program:

Inorganic analysis as per SOW 7,88, with the exceptions listed in
Attachments II and III. ICP emission spectroscopy analysis follows the SOW
mentioned above for sample preparation and analysis protocol with the
instrument detection limits and matrix spike levels given in Attachment II
and the QC audits as described in Attachment III. GFAA analyses may be run
undigested if the samples are free of particulates. TIf particulates are
present the samples are to be digested as per SOW mentioned above. A
detailed set of instructions for conducting the GFAA analyses are included
in Attachment III. Special Instrument detection limits and matrix spike
levels are listed on Attachment II.

Special technical instruction (if outside protocol requirements, specify
compound names, CAS numbers, detection limits, etc.): 1) Check the pH of
each sample (wide range pH paper is acceptable). If the pH values are
outside of the specified limits of SOW, contact Region V for instructions.
2) Instrument Detection limits (IDL) of Attachment II are to be met prior
to any sample analysis. 3) Spike all parameters as per Attachment II.

The GFAA protocol is specified in Attachment III. The frequency and limits
of certain audits are changed from that given in SOW for all analyses as
per Attachment III.

Analytical results required (if known, specify format for data sheets,
QA/QC reports, Chain-of Custody documentation, etc.). If not completed,
format of results will be left to program discretion.

All of the deliverables included in SOW 7,88 or current SOW are required.
Also, provide current quarterly XI, XII, XIII for each case. Submit Form
VIII separate for each separate parameter analyzed by MSA. Form VIII must
be modified to include the slope of each addition as well as the
correlation coefficient. Use footnotes on Form I for reporting results,
except use IDL of Attachment II for detection limit. Make changes on Forms
V, VI, VII to reflect SAS contract limits and IDL where appropriate.

All analytical results will be reported down to MDL, and flagged with "J".
Other (use additional sheets or attach supplementary information, as
needed) :

Name of sampling/shipping contact: Wendy Dewar/Robert Hank

Phone: (312) 786-1313

Please return this request to the Sample Management Office as soon as possible
to expedite processing of your request for special analytical services.

16814/33 -2- US4035



I. DATA REQUIREMENTS

Parameter Detection Limit Precision Desired
(+% or Conc.)

ICP Metals (Cr) See Attachment II 10% RPD or Duplicate
Furnace Metals Differences < SAS IDL
(As, Pb, Cd) See Attachment II of - Attachment 1II

II. QC REQUIREMENTS

Audits Required Freguency of Audits Limits* (% or Conc.)
See 9.A of

For ICP Chromium Attachment III

GFAA (undigested) See 9.B of

As,Cd,Pb Attachment III

GFAA (digested) See 9.C of

As,Cd,Pb Attachment III

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and repeat analysis

Contact Jay Thakkar at (312)886-1972

Please return this request to the Sample Management Office as soon as possible
to expedite processing of your request for special analytical services. Should
you have any questions or need any assistance, please call the Sample
Management Office.

16814,33 -3- USqa3g



ATTACHMENT I
SCHEDULE
TENTATIVE START DATE: 6/4/90
SAMPLING FOR SOUTHEAST ROCKFORD
OPERABLE UNIT

INVESTIGATIVE FIELD

WEEK SAMPLES BLANKS
1 71 8
2 78 9

NOTE: Samples will be shipped on a daily basis.

16814/34.1

FIELD

DUPLICATE
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ATTACHMENT 11

Instrument Detection Limit and Spiking Level for Drinking Water

Required Instrument Required Matrix Spike
Compound Detection Limit" ug/L Concentrations ug/L
GFRA ICP Other GFAA ICP Other
Metal:
1. Arsenic 5 20
2. Cadmium’ 0.5 2 50
3. Chromium 10 200
4. Lead’ 2 20 500

! Instrument Detection Limits (IDL) must be met before any samples are
analyzed. The Lab may submit their quarterly Form XI with each case if
all IDLs meet the detection limits. If detection limits cannot be met by

using ICP, use of GFAA required.

1CP analysis results may only be reported for Cd and Pb, if the concentra-
tion is > 10 times the IDL of instrument used. If ICP results are

reported, all ICP audits are required including matrix spike.

16814/34.2
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16814/34.3

ATTACHMENT III

Special Instruments for GFAA and QC Requirements for All Analysis

Sample aliquots are preserved in the field as follows:

a) One liter preserved with 5ml/1 of 50% HNO, to pH<2 for all
metals (excluding Hg).

Analysis of the metals (specified in Attachment II) by graphite
furnace atomic absorption (GFAA) must use the method of standard
additions for quantitation.

All of the samples for GFAA metals can be analyzed without digestion
if the samples are clean and without any particulates. 1In this case,
a calibration blank, duplicate, ICVS, and CCVS shall be analyzed

without digestion. If CCV is out, rerun previous to samples and CCV.

If any of the samples contain particulate or significant suspended
solids, sample aliquots, preparation blank, duplicate, matrix spikes
and lab control samples are to be digested per page D-2 of SOW.

No identified field blank may be used as a laboratory duplicate or
matrix spike sample.

Zeeman, Smith/Hieftje background correction or equivalent (not D,) is
required for Arsenic or any element with structured background
interferences.

The matrix modifiers of SOW 785 are mandatory for As.

L’vov platform is allowed.

Any matrix modifiers for Cd, and Pb must be approved by the Region V
Central Regional Laboratory prior to use and documented with the raw
data.

Each sample or QC audit is to be determined by the MSA using the
sample or QC audit and then three consecutive spikes.

Each calibration blank and QC audit solution must contain the same
nitric acid concentration as the sample (or diluted samples). All
solutions analyzed must have their matrix concentrations fully
documented in the raw data.

Each analytical determination must have the resulting absorbance
clearly recorded and documented in the order of determined.

Us4e39



6.8

6.9

10.

ATTACHMENT III (Continued)

The data for each MSA determination must show; slope (signal/conc.),
intercept and correlation coefficient (r). The results must be
reported on Form VIII for all samples and QC audits in order of
analysis. Form VIII must be modified to include the above mentioned
slope.

Samples and QC audits will be tested in the following order for the
method of standard addition quantitation.

a) calibration blank and + 3 spikes

b) ICVS (provided by EMSL-LV) + 3 spikes

c) 5 samples, each with 3 spikes

d) calibration blank + 3 spikes

e) CCVS + 3 spikes

f) succeeding sets of 5 samples, calibration blank, and CCvs.

Report the correlation coefficient for all MSA analyses. r> 0.995 is
required for all sample and audit analyses. A correlation
coefficient (r) > 0.998 is recommended for the calibration blank or
problems will occur with the sample analysis. If r<0.995 or the
slope is <35% of the initial calibration blank, reanalyze the sample
once. If the standard addition again fails these criteria, dilute
the sample 1:1 or minimum dilution and reanalyze. If the standard
addition again fails, flag the data with a "+".

Care must be taken to avoid exceeding the linear range for all GFAA
analyses. This problem is especially severe with Cd and Pb.
Dilution of the samples may be necessary to avoid this problem.

If sample concentration is higher than the highest spike added dilute
sample 1:1 and reanalyze.

For MSA, use 10, 20, and 30 ug/l calibration standards and for
Cadmium, use 1, 2 and 3 ug/1 calibration standards for 3 spike
addition.

16814/34.4 US4e40



9.A

*MY

9.8

ICP Metals
Audits Required

ICVS, CCVS, ICp
serial dilution,
ICP ICS.

Calibration Blank

Preparation Blank

Duplicate

CRDL Standard (using
SAS DL)

Matrix Spike (ICP)

Matrix Spike (ICP-Ca,
Mg, Na, K)*

Matrix Spike (Hg & CN)

Lab Control Sample
(Digested)

be combined with other spike (cf Item 8 of SAS).

GFAA Undigested Samples

Audits Required

1) Duplicate

2) Calibration Blank

3) 1Icvs and CCvs

16814/34.5

ATTACHMENT III
QC REQUIREMENTS

Frequency of
Audits

as per SOW 7/88

beginning of
run and 1 in 10
thereafter

1 in 10 samples

1 in 10 samples

as per SO4 7/88

1 in 10 samples
-1 in 10 samples

1 in 10 samples

1 per sample set

Frequency of
Audits

1 in 10 samples

Initially and
after every 5
samples

Initially ICVS,
and CCVS after
every 5 samples

Limits

as per SOW-7/88

£ SAS IDL of
Attachment II

10% RPD or
Difference is < SAS
IDL, 15% for Hg & CN

85 - 115% Recovery
85 - 115% Recovery
80 - 120%
85 - 115%
"Limits

Difference of < SAS
IDL of Attachment II
or < 10% RPD

< IDL

90% - 110%

USdaq1



ATTACHMENT 111
QC REQUIREMENTS (Continued)

9.C GFAA Digested Samples Frequency of
Audits Required Audits Limits
1) Calibration Blank Initially and < IDL
after every 5
samples
2) Preparation Blank 1 in 10 samples < SAS IDL of
(Digested) Attachment II
3) Duplicates 1 in 10 samples Difference of <
(Digested) SAS IDL or 10%
RPD
4) Matrix Spike 1 in 10 samples 85 - 115% Recovery
5) Lab Control Sample 1 per set 85 - 115% Recovery
(Digested) of samples
6) ICVS, CCVS Initially ICVS, 90 - 110% Recovery

and CCVS after
every 5 samples

16814/34.6
us4e42



U.S. Environmental Protection Agency

CLP Sample Management Office

P.O. Box 818, Alexandria, Virgina 22313
PHONE: (703)/557-2490 or FTS/557-2490

SAS Number |

—_

SPECIAL ANALYTICAL SERVICES
Client Request

-IT—r Regional Transmittal Telephone Request

A. EPA Region/Client: Region V

B. RSCC Representative: Jan Pels

C. Telephone Number: (312) 353-2720

D. Date of Request: May 1990

E. Site Name: Southeast Rockford

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, if applicable. Incomplete or erroneous information may result
in delay in the processing of your request. Please continue response on
additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: Analysis of Drinking
Water for VOCs by EPA Method 524.2, Revision 3 for the 9 compounds listed
in Attachment I. Samples that have an estimated total VOC concentration
over 50 ug/1 will be identified and labeled on the Traffic Report and
sample tags and at the laboratories’ option, may be screened using the CLP
VOA optional screening method of hexadecane extract for volatiles of SOW
7/88. Estimates of VOC concentration range from 0-200 ug/l. If the
concentration exceeds 50 u run at 1 x and if necessary dilute so that
the compound with the highest concentration falls within the calibration
range. Report all reanalysis results at each dilution denoting dilution
factors and the compounds that exceeded the calibration range. Results at
each dilution, including non-diluted results, shall be submitted with the
data package.

2. Definition and number of work units involved (specify whether whole samples
or fractions; whether organics or inorganics; whether aqueous or soil and
sediments; and whether low, medium, or high concentration):

144 Residential, 10 Industrial and 1 Public Well water investigative
samples, 17 field blanks, 17 field duplicates and 1 trip blank per cooler
totaling 15. Samples will be collected over a 2 week period. Samples are
water sampies with total VOC concentration estimated to be in the 0-200

ug/l range.

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement),
RCRA, NPDES, etc.):

Superfund Remedial State Lead

16814,/35 -1- Us4e43



4. Estimated date(s) of collections: June 4 to June 16, 1990 (Attachment II)

5. Estimated date(s) and method of shipment: June 4 to June 16, 1990 - Over-
night Express Service.

6. Number of days analysis and data required after laboratory receipt of
samples:

Analysis within 5 days of sample receipt. Full data package due within 21
days.

7. Analytical protocol required (attach copy if other than a protocol
currently used in this program):

Method 524.2, Revision 3 (Attachment III). The accuracy and precision
range required for sample analysis is 0.5 to 50 ug/l1. A study of the
accuracy and precision over the range of 0.5 to 50 ug/1 shall be completed
by the lab and the results must be submitted with the data. The accuracy
and precision of the lab control standard, which can be one of the
standards used for calibration, shall be + 20 percent. Wwide-bore,
thick-film columns will be used for analysis. Five calibration standards
composed of 8 of the 9 compounds listed in Attachment I (cis-1,2-dichloro-
ethylene will be used for calibration but not trans-1,2-dichloroethylene)
will be used to obtain calibration over a 0.5 to 50 ug/1 range. The GC/MS
will be calibrated for only the 9 compounds of concern (Attachment I). For
each calibration standard the relative retention times of each compound in
each calibration run should agree within 0.06 relative retention time
units. The lab can choose the appropriate calibration standard concentra-
tions in order to obtain calibration over the 0.5 to 50 ug/l range. The
optional vinyl chloride calibration procedure from Section 9.4 of Method
524.2, Revision 3 will be used. The %RSD for each individual calibration
compound must be less than or equal to 30.0 percent.

The contimuiing calibration check standard shall contain all nine (9) target
capounds. If percent difference of any compound of the continmuing calibra-
tion check standard is greater than 25%, then corrective action shall be

taken. The minimum relative response factor (RF) for each target compound
shall be greater than 0.150.

8. Special technical instruction (if outside protocol requirements, specify
compound names, CAS numbers, detection limits, etc.): Complete resolution
of cis-1,2-dichloroethylene and trans-1,2-dichloroethylene is required with
cis-1,2-dichloroethylene used for calibration. Surrogates and matrix
spikes appropriate for each method must be performed. Perform surrogate
spike analysis described in Method 524.2, Revision 3, Section 10.3.3 and
7.5.1 with BFB as the surrogate at a concentration of 5 ug/l. The internal
standard shall consist of fluorobenzene at a concentration of 5 ug/l. The
matrix spike (MS) standard shall consist of all 9 target compounds. The MS
Standard specified in CLP SOW shall NOT be used. One quality control
standard from an external source must be analyzed per laboratory. The
external quality control standard will at minimum contain the 9 contami-
nants of concern. The results must be submitted with the data. Standard
and surrogate compounds must be supplied by the Iaboratory.

us4e4a
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9. Analytical results required (if known, specify format for data sheets,
QA/QC reports, Chain-of Custody documentation, etc.). If not completed,
format of results will be left to program discretion.

Complete EPA CLP type data package including but not limited: narrative,
QC Summary, chromatograms, integration reports, all standard and spiking
concentrations, injection volumes, dilution factors, analytical sequence
summary, calculation, dates and times. Only the 9 target compounds, if
detected, shall be reported, all other volatile organics shall NOT be
with "J".

10. Otﬁér %use additional sheets or attach supplementary information, as
needed): .

After samples that contain a total VOC concentration of greater than 50
ug/1 are analyzed a lab reagent blank must be analyzed to check for cross
contamination. Samples that require ascorbic acid addition for dechlori-
nation will be labeled. All other samples require no preservation except
for cooling to 4°C.

11. Name of sampling/shipping contact: Robert Hank/Wendy Dewar

Phone: (312) 786-1313

Please return this request to the Sample Management Office as soon as possible
to expedite processing of your request for special analytical services.

Usaead
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I, DATA REQUIREMENTS

Parameter Detection Limit Precision Desired
(+% or Conc.)

See Attachment I

IT. QC AUDIT REQUIREMENTS

Audits Required Frequency of Audits Limits* (% or Conc.)

All Samples, Stds.
Surrogate Spiking Blanks ¥ 15%

20% RPD for compounds
present at more than

Duplicate Analysis 1 per 10 10x MDL
Less than Method
Lab Reagent Blank 1 per 10* Detection Limit
Matrix Spike/Matrix 80-120% recovery,
Spike Duplicate** 1 per 25 or per lab 20% RPD
+20% @ 5 ug/l for 7
Once each time out of 8 compounds.
5 pt. calibration TCE must be in con-
QC Check Samplet** curve is generated. trol.

*A field blank may not be substituted.

**Matrix Spike/Matrix Spike Duplicate must be composed of the compounds
being analyzed.

***A]l] target compounds except vinyl chloride must be in this sample.

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

If surrogate spike recovery is greater than=®15%, reanalyze once. If
recovery is again greater than 2 15% report data as estimated. If
duplicate is greater than 20 RPD for required compounds, repeat once
and report results. If matrix spike does not meet limits do not
repeat, report results, flag data.

Please return this request to the Sample Management Office as soon as possible
to expedite processing of your request for special analytical services. Should
you have any questions or need any assistance, please call the Sample
Management Office.
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ATTACHMENT I

COMPOUND METHOD DETECTION LIMIT (ug/l)
Trichloroethylene 0.50
1,1,1 Trichloroethane 0.50
1,1-Dichloroethylene 0.50
Tetrachlorocethylene 0.50
1,2-Dichloroethane 0.50
1,1-Dichloroethane 0.50
Vinyl Chloride 0.50
Cis-1,2-Dichloroethylene 0.50
Trans-1,2-Dichloroethylene 0.50
16814,/36.1
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ATTACHMENT 11
SCHEDULE
TENTATIVE START DATE: 6/4/90
SAMPLING FOR SOUTHEAST ROCKFORD
OPERABLE UNIT

INVESTIGATIVE FIELD FIELD
WEEK SAMPLES BLANKS DUPLICATE
1 77 8 8
2 78 9 9
NOTE: Samples will be shipped on a daily basis.
16814,/36.2
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ATTACHMENT III
METHOD 524.2

16814/36.3
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METHOD 524.2. MEASUREMENT OF PURGEABLE ORGAMIC COMPOUNDS 1M
WATER BY CAPILLARY COLUMN GAS CHROMATOGRAPHY/MASS SPECTROMETRY

Revision 3.0

?iggt)'ord-snvons. J. ¥. Eichelberger, ¥. L. Budde - Method 524, Revision 1.0

R. W, Slater, Jr. - Method 524.2, Revision 2.0 (1986)
J. W. Efichelberger, W. L. Budde - Method 524.2, Revisien 3.0 (1989)

ENVIROMMENTAL MONITORING SYSTEMS LABORATORY
OFFICE OF RESEARCH AND DEVELOPMENT
U.S. ENVIROIMENTAL PROTECTION AGENCY
CINCIMNATI, OHIO 45268
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METHOD 524.2

MEASUREMENT OF PURGEABLE ORGANIC COMPOUNDS [N WATER 8Y
CAPILLARY COLUMN GAS CHROMATOGRAPHY/MASS SPECTROMETRY

1. SCOPE AND APPLICATION

1.1 This is a general purpose method for the identification and
simultaneous measurement of purgeable volatile organic compounds in
finished drinking water, raw source water, or drinking water in any
treatment stage (1-2). The method s applicable to a wide range of
organic compounds, including the four trihalomethane disinfection
by-products, that have sufficiently high volatility and low water
solubility to be efficiently removed from water samples with purge and
trap procedures. The following compounds can be determined by this

method.
Chemical Abstract Service
Compound —Reqgistry Number
Benzene 71-43-2
Bromobenzene 108-86-1
Bromochloromethane 74-97-5
Bromodichloromethane 75-27-4
Bromoform 75-25-2
Bromomethane 74-83-9
n-Butylbenzene 104-51-8
sec-Butylbenzene 135-98-8
tert-Butylbenzene 98-06-6
Carbon tetrachloride 56-23-5
Chlorobenzene 108-90-7
Chioroethane 75-00-3
Chloroform 67-66-3
Chloromethane 74-87-3
2-Chlorotoluene 95-49-8
4-Chlorotoluene 106-43-4
Oibromochloromethane 124-48-1
1,2-Dibromo-3-chloropropane 96-12-8
1,2-01bromoethane 106-93-4
Dibromomethane 74-95-3
1,2-Dichlercbenzene 95-50-1
1,3-Dichlercbenzene 541-73-1
1,4-01chlorobenzene 106-46-7
Dichlorodifluoromethane 78-71-8
1,1-0ichloroethane 75-34-3
1,2-0ichloroethane 107-06-2
1,1-Dichloroethene 75-35-4
cis-1,2-0ichloroethene 156-89-4
trans-1,2-Dichloroethens 156-80-8
1,2-Oichioropropane 78-87-%
1,3-01chloropropane 142-28-9
286
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1.2

1.3

2,2-Dichloropropane 590-20-7
1,1-Dichloropropene 563-58-6
cis-1,3-Oichloropropene 10061-01-5
trans-1,3-Dichloropropene 10061-02-6
Ethylbenzene 100-41-4
Hexachlorobutadiene 87-68-3
[sopropylbenzene 98-82-8
4-[sopropyltoluene 99-87-6
Methylene chloride 75-09-2
Naphthalene 91-20-3
n-Propylbenzene 103-65-1
Styrene 100-42-5
1,1,1,2-Tetrachloroethane 630-20-6
1,1,2,2-Tetrachloroethane 79-34-5
Tetrachloroethene 127-18-4
Toluene 108-88-3
1,2,3-Trichlorobenzene 87-61-6
1,2,4-Trichlorobenzene 120-82-1
1,1,1-Trichloroethane 71-58-6
1,1,2-Trichloroethane 79-00-5
Trichloroethene 79-01-6
Trichlorofluoromethane 75-69-4
1,2,3-Trichloropropane 96-18-4
1,2,4-Trimethylbenzene 95-63-6
1,3,5-Trimethylbenzene _ 108-67-8
Vinyl chloride 75-01-4
o-Xylene 95-47-6
m-Xylene 108-38-3
p-Xylene 106-42-3

Method detection 1imits (MOLs) (3) are compound and instrument
dependent and vary from approximately 0.02-0.35 ug/L. The applicable
concentration range of this method is primarily column dependent and is
approximately 0.02 to 200 pg/L for the wide-bore thick-film columns.
Narrow-bore thin-film columns may have a capacity which limits the
range to about 0.02 to 20 sg/L. Analytes that are inefficiently purged
from water will not be detected when present at low concentrations, but
they can be measured with acceptable accuracy and precision when
present in sufficient amounts.

Analytes that are not separated chromatographically, but which have
different mass spectra and non-interfering quantitation ions, can be
identified and measured in the same calibration mixture or water sample
(Sect 11.6.2). Analytes which have very similar mass spectra cannot be
individually identified and measured in the same calibration mixture or
water sample unless they have different retention times (Sect.11.6.3).
Coeluting compounds with very similar mass spectra, typically many
structural isomers, must be reported as an isomeric group or pair. Two
of the three isomeric xylenes and two of the three dichlorobenzenes are
examples of structural isomers that may not be resolved on the
capillary column, and if not, must be reported as isomeric pairs.
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SUMMARY OF METHOD

2.1

Volatile organic compounds and surrogates with low water solubility are
extracted (pufyed) from the sample matrix by bubbling an inert gas
through the aqueous sample. Purged sample components are trapped in a

" _tube containing suitable sorbent materials. Wwhen purging is complete,

the sorbent tube is heated and backflushed with helium to desorb the
trapped sample components into a capillary gas chromatography (GC)
column interfaced to a mass spectrometer (MS). The column is tempera-
ture programmed to separate the method analytes which are then detected
with the MS. Compounds eluting from the GC column are identified by
comparing their measured mass spectra and retention times to reference
spectra and retention times in a data base. Reference spectra and
retention times for analytes are obtained by the measurement of
calibration standards under the same conditions used for samples. The
concentration of each identified component is measured by relating the
MS response of the quantitation ifon produced by that compound to the MS
response of the quantitation fon produced by a compound that is used as
an internal standard. Surrogate analytes, whose concentrations are
known in every sample, are measured with the same internal standard
calibration procedure.

DEFINITIONS

3.1

Internal standard -- A pure analyte(s) added to a solution in known
amount(s) and used to measure the relative responses of other method
analytes and surrogates that are components of the same solution. The

. internal standard must be an analyte that is not a sample component.

3.2

3.3

s

3.5

Surrogate analyte -- A pure analyte(s), which is extremely unlikely to
be found in any sample, and which is added to a sample aliquot in kncwn
amount(s) before extraction and is measured with the same procedures
used to measure other sample components. The purpose of a surrogate
analyte is to monitor method performance with each sample.

Laboratory duplicates (LDl and LD2) -- Two sample aliquots taken in the
analytical laboratory and analyzed separately with identical proce-
dures. Analyses of LDl and give 2 measure of the precision
associated with laboratory procedures, but not with sample collection,
preservation, or storage procedures.

Field duplicates (FOI and FD2) -- Two separate samples collected at the
same tims and place under identical circumstances and treated exactly
the same throughout field and laboratory procedures. Analyses of FOI
and FOR give a measure of the precision associated with sample
collection, preservation and storage, as well as with laboratory
procedures.

Laboratory reagent blank ;Lll) ~-- An aligquot of rta?ont water that is
treated exactly as a sample including exposure to all glassware,

1
equipment, solvents, reagents, internal standards, and surrogates that
are used with other samples. The LRB is used to determine if method
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3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

analytes or other interferences are present in the laboratory environ-
ment, the reagents, or the apparatus.

Field reagent blank (FRB) -- Reagent water placed in a sample container
in the laboratory and treated as a sample in all respects, including
exposure to sampling site conditions, storage, preservation and all
analytical procedures. The purpose of the FRB is to determine if
method analytes or other interferences are present in the field
environment.

Laboratory performance check solution (LPC) -- A solution of one or
more compounds (analytes, surrogates, internal standard, or other test
compounds) used to evaluate the performance of the instrument system
with respect to a defined set of method criteria.

Laboratory fortified blank (LFB) -- An aliquot of reagent water to
which known quantities of the method analytes are added in the
laboratory. The LFB is analyzed exactly l1ike a sample, and its purpose
is to determine whether the methodology is in control, and whether the
laboratory is capable of making accurate and precise measurements at
the required method detection limit.

Laboratory fortified sample matrix (LFM) -- An aliquot of an environ-
mental sample to which known quantities of the method analytes are
added in the laboratory. The LFM is analyzed exactly like a sample,
and its purpose is to determine whether the sample matrix contributes
bias to the analytical results. The background caoncentrations of the
analytes in the sample matrix must be determined in a separate aliquot
and the measured values in the LFM corrected for background concentra-
tions.

Stock standard solution -- A concentrated solution containing a single
certified standard that is a method analyte, or a concentrated solution
of a single analyte prepared in the laboratory with an assayed
reference compound. Stock standard solutions are used to prepare
primary dilution standards.

Primary dilution standard solution -- A solution of several analytes
prepared in the laboratory from stock standard solutions and diluted as
no:dod to prepare calibration solutions and other needed analyte
solutions.

Calibration standard (CAL) -- a solution prepared from the primary
dilution standard solution and stock standard solutions of the internal
standards and surrogate analytes. The CAL solutions are used to
calibrate the instrument response with respect to analyte concentra-
tion.

Quality control sample (QCS) -- a sample matrix containing method
analytes or a solution of method analytes in a water miscible solvent

which is used to fortify reagent water or environmantal samples. The
QCS 1is obtained from a source external to the laboritory, and is used
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— 4.

to check laboratory performance with externally prepared test
materials.

. —

INTERFERENCES ~

41

4.2

4.3

During analysis, major contaminant sources are volatile materials

in the.laboratory and impurities in the inert purging gas and in

the sorbent trap. The use of non-polytetrafluoroethylene (PTFE)
plastic tubing, non-PTFE thread sealants, or flow controllers with
rubber components in the purging device should be avoided since

such materials out-gas organic compounds which will be concentrated
in the trap during the purge operation. Analyses of laboratory
reagent blanks provide information about the presence of contaminants.
When potential interfering peaks are noted in laboratory reagent
blanks, the analyst should change the purge gas source and regenerate
the molecular sieve purge gas filter. Subtracting blank values froa
sample results is not permitted.

Interfering contamination may occur when a sample containing low
concentrations of volatile organic compounds is analyzed immediately
after a sample containing relatively high concentrations of volatile
organic compounds. A preventive technique is between-sample rinsing of
the purging apparatus and sample syringes with two portions of reagent
water. After analysis of a sample contatning high concentrations of
volatile organic compounds, one or more laboratory reagent blanks
should be analyzed to check for cross contamination.

Special precautions sust be taken to determine methylene chloride. The
antlytical and sample storage ares should be isolated from all
atmospheric sources of methylene chloride, otherwise random background
Tevels will result. Since methylene chloride will permeate through
PTFE tubing, all gas chronat:graphy carrier gas lines and purge gas
plumbing should be constructed of stainless steel or copper tubing.
Laboratory worker’s clothing should be cleaned frequently since

clothing previously exposed to methylene chloride fumes during common
l1iquid/1iquid extraction procedures can contribute to sample contamina-
tion.

SAFETY

5.1

5.2

The texicity or carcinogenicity of chemicals used in this method
has st Deen precisely defined; each chemical should be treated as
a paltential health hazard, and exposure to these chemicals should
be sfatetzed. Each laboratory is responsible for maintaining
awaremess of OSHA regulations regarding safe handling of chemicals
used in this method. Additional) references to laboratory safety
are available (4-6) for the information of the analyst.

The following msthod analytes have been tentatively classified as
known or susr:cted human or mammalian carcinogens: benzene, carbon
tetrachlori:-e, 1,4-dichlorobenzens, 1,2-dichlorethane, hexachloro-
butadiene 1,1,2,2-tetrachlorosthane, 1,1,2-trichloroethane, chloro-

USA40855



form, 1,2-dibromoethane,tetrachloroethene, trichloroethene, and viny!
chloride. Pure standard materials and stock standard solytions of
these compounds should be handled in a hood. A NIOSH/MESA approved
toxic gas~respirator should be worn when the analyst handles high
concentrations of these toxic compounds.

6. APPARATUS AND EQUIPMENT

6.1

6.2

SAMPLE CONTAINERS -- 60-mL to 120-mL screw cap vials (Pierce #19832
or equivalent) each equipped with a PTFE-faced silicone septum
(Pierce #12718 or equivalent). Prior to use, wash vials and septa
with detergent and rinse with tap and distilled water. Allow the
vials and septa to air dry at room temperature, place in a 1059C
oven for 1 hr, then remove and allow to cool in an area known to be
free of organics.

PURGE AND TRAP SYSTEM -- The purge and trap system consists of three
separate pieces of equipment: purging device, trap, and desorber.
Systems are commercially available from several sources that meet all
of the following specifications.

6.2.1 The all glass purging device (Figure 1) should be designed to
accept 25-mL samples with a water column at least 5 cm deep. A
smaller (5-mL) purging device is recommended if the GC/MS system
has adequate sensitivity to obtain the method detection limits
required. Gaseous volumes above the sample must be kept to a
minimum (< 15 ml) to eliminate dead volume effects. A glass
frit should be installed at the base of the sample chamber so
the purge gas passes through the water column as finely divided
bubbles with a diameter of < 3 mm at the origin. Needle
spargers may be used, however, the purge gas must be introduced
at a point about S mm from the base of the water column.

6.2.2 The trap (Figure 2) must be at least 25 cm long and have an
inside diameter of at least 0.105 in. Starting from the inlet,
the trap should contain 1.0 cm of methyl silicone coated packing
and the following amounts of adsorbents: 1/3 of 2,6-diphenylene
oxide polymer, 1/3 of silica gel, and 1/3 of coconut charcoal.
If it is not necessary to determine dichlorodifluoromethane, the
charcoal can be eliminated and the polymer increased to fill 2/3
of the trap. Before initial use, the trap should be conditioned
overnight at 1809C by backflushing with an inert gas flow of at
least 20 mi/min. Vent the trap effluent to the room, not to the
analytical column. Prior to daily use, the trap should be
conditioned for 10 min at 180°C with backflushing. The trap may
be vented to the analytical column during daily conditioning;
however, the column mUst be run through the temperature program
prior to analysis of samples.

6.2.3 The use of the methyl silicone coated packin? is recommended,
but not mandatory. The packing serves a dual purpose of
protecting the Tenax adsorbant from aerosols, and also of
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6.2.4

insuring that the Tenax is fully enclosed within the heated
zone of the trap thus eliminating potential cold spots.
Alternatively, silanized glass wool may be used as a spacer at
the trap inlet.

The desorber (Figure 2) must be capable of rapidly heating the

‘trap to 180°C either prior to or at the beginning of the flow of

desorption gas. The polymer section of the trap should not be
heated higher than 2009C or the 1ife expectancy of the trap will
decrease. Trap failure is characterized by a pressure drop in
excess of 3 pounds per square inch across the trap during
purging or by poor bromoform sensitivities. The desorber
design illustrated in Fig. 2 meets these criteria.

6.3 GAS CHROMATOGRAPHY/MASS SPECTROMETER/DATA SYSTEM (GC/MS/DS)

6.3.1

6.3.2

6.3.3

The GC must be capable of temperature programming and should be
equipped with variable-constant differential flow controllers so
that the column flow rate will remain constant throughout
desorption and temperature program operation. The column oven
must be cooled to 109C; therefore, a subambient oven controller
is required. If syringe injections of BFB will be used, a
split/splitiess injection port is required.

Capillary Gas Chromatography Columns. Any gas chromatography
column that meets the performance specifications of this method
may be used. Separations of the calibration mixture must be
equivalent or better than those described in this method. Three
useful columns have been identified.

6.3.2.1 Column ] -- 60 m x 0.7% mm [D VOCOL (Supelco, Inc.)
glass wide-bore capillary with a 1.5 um film thickness.

Column 2 -- 30 @ x 0.53 mm ID DB-624 (JAW Scientific,
Inc.) fused silica capillary with a 3 um film thick-
ness.

Column 3 -- 30 m x 0.32 wm ID 08-5 (J&W Scientific,
Inc.) fused silica capillary with a 1 um film thick-
ness.

Interfaces between the GC and MS. The interface used depends on
the column selected and the gas fiow rate.

6.3.3.1 The wide-bore columns | and 2 have the capacity to
accept the standard gas flows from the trap during
thermal desorption, and chromatography can begin with
the onset of thermal desorption. Depending on the
pumping capacity of the MS, an additional interface
between the end of the column and the NS may be
required. An open split interface (7), an all-glass
jet separator, or a cryogenic (Sect. 6.3.3.2) device
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6.3.4

6.3.5

are acceptable interfaces. Any interface can be used
if the performance specifications described in this
nethod can be achieved. The end of the transfer line
after the interface, or the end of the analytical
column if no interface is used, should be placed within
a few mm of the MS ion source.

6.3.3.2 The narrow bore column 3 cannot accept the thermal
desorption gas flow, and a cryogenic interface is
required. This interface (Tekmar Model 1000 or
equivalent) condenses the desorbed sample components at
liquid nitrogen temperature, and allows the helium gas
to pass through to an exit. The condensed components
are frozen in a narrow band on an uncoated fused silica
precolumn. When all components have been desorbed from
the trap, the interface is rapidly heated under a
stream of carrier gas to transfer the analytes to the
analytical column. The end of the analytical column
should be placed with a few mm of the MS ion source.
A potential problem with this interface is blockage of
the interface by frozen water from the trap. This
condition will result in a major loss in sensitivity
and chromatographic resolution.

The mass spectrometer must be capable of electron fonization at
a nominal electron energy of 70 aV.? The spectrometer must be
capable of scanning from 35 to 260 amu with a complete scan
cycle time (including scan overhead) of 2 sec or less. (Scan
cycle time « Total MS data acquisition time in seconds divided
by number of scans in the chromatogram). The spectrometer must
produce a mass spectrum that meets all criteria in Table 3 when
25 ng or less of 4-bromofluorobenzene (BFB) is introduced into
the GC. An average spectrum across the BFB GC peak may be used
to test instrument performance.

An interfaced data system is required to acquire, store, reduce,
and output mass spectral data. The computer software should
have the capability of processing stored GC/MS data by recogniz-
ing a GC peak within any given retention time window, comparing
the mass spectra from the GC peak with spectral data in a
user-created data base, and generating a list of tentatively
identified compounds with their retention times and scan
numbers. The software must allow integration of the ion
abundance of any specific fon between specified time or scan
number 1imits. The software should also allow calculation of
response factors as defined in Sect. 9.2.6 (or construction of
a second or third order regression calibration curve), calcula-
tion of response factor statistics (mean and standard devia-
tion), and calculation of concentrations of analytes using
either the calibration curve or the equation in Sect. 12.
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6.4 SYRINGE AND SYRINGE VALVES

6.4.1

6.4.2
6.4.3

6.4.4
6.4.5

Two S-mt-or 25-ml ?lass hypodermic syringes with Luer-Lok tip
(depending on sample volume used).

Three 2-way syringe valves with Luer ends.

One 25-uL micro syringe with a 2 in x 0.006 in ID, 229 beve)
needie (Hamilton #702N or equivalent).

Micro syringes - 10, 100 ul.
Syringes - 0.5, 1.0, and S-mL, gas tight with shut-off valve.

6.5 MISCELLANEOUS

6.5.1

Standard solution storage containers -- 15-mL bottles with
PTFE-1ined screw caps.

7. REAGENTS AND CONSUMABLE MATERIALS
7.1 TRAP PACKING MATERIALS

1.2

7.1.1

7.1.2

7.1.3
7.1.4

2,6-Oiphenylene oxide polymer, 60/80 mesh, chromatographic
grade (Tenax GC or equivalent).

Methyl silicone packing (optional) -- OV-1 (3%) on Chromo-
sorb W, 60/80 mesh, or equivalent.

Silica gel -- 35/60 mesh, Davison, grade 15 or equivalent.

Coconut charcoal -- Prepars from Barnebey Cheney, CA-580-26
Tot M-2649 by crushing through 26 mesh screen.

REAGENTS

7.2.1
7.2.2

7.2.3

7.2.4

Methanol -- Demonstrated to be free of analytes.

Reagent water -- Prepare reagent water by passing tap water
through a filter bed containing about 0.5 kg of activated
carbon, by using a water purification system, or by boiling
distilled water for 15 ain followed by a 1-h purge with inert
gas while the water temperature is held at . Store in
clean, narrow-south bottles with PTFE-1ined septa and screw

caps.

Hydrochloric acid (1+1) -- Carefully add measured volume of
conc. HC1 to equal volume of reagent water.

Vinyl! chloride -- Certified mixtures of vinyl chloride in
nitrogen and pure vinyl chloride are available from several

294

Us4es59



sources (for example, Matheson, Ideal Gas Products, and Scott
Gases).

7.2.5 Ascorbte acid -- ACS reagent grade, granular.

7.3 STOCK STANDARD SOLUTIONS -- These solutions may be purchased as
certified solutions or prepared from pure standard materials using the
following procedures. One of these solutions is required for every
analyte of concern, every surrogate, and the internal standard. A
useful working concentration is about 1-5 mg/mL.

7.3.1 Place about 9.8 mL of methanol into a 10-mL ground-glass
stoppered volumetric flask. Allow the flask to stand,
unstoppered, for about 10 min or until all alcohol-wetted
surfaces have dried and weigh to the nearest 0.1 mg.

7.3.2 If the analyte is a 1iquid at room temperature, use a 100-ul
syringe and irmediately add two or more drops of reference
standard to the flask. Be sure that the reference standard
falls directly into the alcohol without contacting the neck
of the flask. I[f the analyte is a gas at room temperature,
fi11 a S-mL valved gas-tight syringe with the standard to
the 5.0-mL mark, lower the needle to 5 mm above the methanol
meniscus, and slowly inject the standard into the neck area
of the flask. The gas will rapidly dissolve in the methanol.

7.3.3 Reweigh, dilute to volume, stopper, then mix by inverting
the flask several times. Calculate the concentration in
ug/ul from the net gain in weight. When compound purity is
certified at 96% or greater, the weight can be used without
correction to calculate the concentration of the stock standard.

~7.3.4 Store stock standard solutions in 15-alL bottles equipped
with PTFE-1ined screw caps. Methanol solutions prepared
from 1iquid analytes are stable for at least 4 weeks when
stored at 49C. Methanol solutions prepared from gaseous
analytes are not stable for more than 1 week when stored
at <09C; at room temperature, they must be discarded after
1 day.

7.4 PRIMARY DILUTION STANDARDS -- Use stock standard solutions to prepare
primary dilution standard solutions that contain all the analytes of
concern and the surrogates (but not the internal standard!) in
methanol. The primary dilution standards should be prepared at
concentrations that can be easily diluted to prepare aqueous calibra-
tion solutions that will bracket the working concentration range.
Store the primary dilution standard solutions with minimal headspace
and check frequently for signs of deterioration or evaporation,
especially just before preparing calibration solutions. Storage times
described for stock standard solutions in Sect. 7.4.4 also apply to
primary dilution standard solutions.
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7.5 FORTIFICATION SOLUTIONS FOR INTERNAL STANDARD AND SURROGATES

7.6

1.7

7.8

7.5.1 A _solution containing the internal standard and the surrogates
is required to prepare laboratory reagent blanks (also used as a
laboratory performance check solution), and to fortify each
sample. Prepare a fortification solution containing flyoro-
benzene (internal standard), 1,2- dichlorobenzene-dg
(surrogate), and BFB (surrogate) in methanol at concentrations
of S ug/mL of each. A S-uL aliquot of this solution added to a
25-mL water sample volume gives concentrations of 1 ug/L of
each. A S-uL aliquot of this solution added to a 5-mL water
sample volume gives a concentration of S ug/L of each).
Additio?a1 internal standrds and surrogate analytes are
optional.

7.5.2 A solution of the internal standard alone is required to prepare
calibration standards and laboratory fortified blanks. The
internal standard should be in methanol at a concentration of

S ug/mL.

PREPARATION OF LABORATORY REAGENT BLANK -- Fill a 25-mL (or S-mL)
syringe with reagent water and adjust to the mark (no air bubbles).
Inject 10 uL of the fortification selutien centaining the interna
standard and surrogates through the Luer Lok valve into the reagent
water. Transfer the LRS to the purging device. See Sect. 11.1.2.

PREPARATION OF LABORATORY FORTIFIED BLANK -- Prepare this exactly like
a calibratien standard (Sect. 7.8). This is a calibration standard
that is treated as a sample.

PREPARATION OF CALIBRATION STANDARDS

7.8.1 The number of calibration solutions (CALs) needed depends on the
calibration range desired. A minimum of three CAL solutions is
required teo calibrate a range of a factor of 20 in concentra-
tion. For a factor of 50, use at least four standards, and for
a factor of 100 at least five standards. One calibration
standard should contain each analyte of concern and each
surrogate at a concentration of 2-10 times the method detection
Timit (Tables 4-6) for that compound. The other CAL standards
should contain each analyte of concern and each surrogate at
concentrations that define the range of the method. Every CAL
solution contains the internal standard at the same concentra-
tion (3 ug/L suggested for a S-sl sample; 1 ug/L for a 25-mL

sample).

7.8.2 To prepare a calibration standard, add an appropriate volume of
a primary dilution standard (containing analytes and surrogates)
to an aliquot of reagent water in a volumetric flask. Use a
microsyringe and rapidly inject the methanol solutions into the
expanded area of the filled volumetric flask. Remove the needle
as quickly as possible after injection. Mix by inverting the
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flask three times only. Discard the contents contained in the
neck of the flask. Aqueous standards are not stable in a
volumetric flask and should be discarded after 1 hr unless
transferted to a sample bottle and sealed immediately.

8. SAMPLE COLLECTION, PRESERVATION, AND STORAGE
8.1 SAMPLE COLLECTION, DECHLORINATION, AND PRESERVATION

8.1.1

8.1.2
8.1.3

8.1.4

8.2 SAMPLE
8.2.1

Collect all samples in duplicate. If samples contain residual
chlorine, and measurements of the concentrations of disinfection
by-products (trihalomethanes, etc.) at the time of sample
collection are desired, add about 25 mg of ascorbic acid to the
sampie bottle before fi]lin?. Fill sample bottles to overflow-
ing, but take care not to flush out the rapidly dissolving
ascorbic acid. No air bubbles should pass through the sample as
the bottle is filled, or be trapped in the sample when the
bottle is sealed. Adjust the pH of the duplicate samples to <2
by carefully adding one drop of 1:1 HC1 for each 20 mL of sample
volume. Seal the sample bottles, PFTE-face down, and shake
vigorously for 1 min.

When sampling from a water tap, open the tap and allow the
system to flush until the water temperature has stabilized
(usually about 10 min). Adjust the flow to about 500 mL/min and
collect duplicate samples from the flowing stream.

When sampling from an open body of water, fill a l-quart
wide-mouth bottle or 1-liter beaker with sample from a
representative area, and carefully fill duplicate sample
bottles from the l-quart container.

The samples must be chilled to 49C on the day of collection and
maintained at that temperature until analysis. Field samples
that will not be received at the laboratory on the day of
collection must be packaged for shipment with sufficient ice to
ensure that they will be at 49C on arrival at the laboratory.

STORAGE

Store samples at 49C until analysis. The sample storage area
must be free of organic solvent vapors.

Analyze all samples within 14 days of collection. Samples
not analyzed within this period must be discarded and replaced.

8.3 FIELD REAGENT BLANKS

8.3.1

Duplicate field reagent blanks sust be handled along with each
sample set, which is composed of the samples collected from the
same general sample site at approximately the same time. At
the laboratory, fill field blank sample bottles with reagent
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water, seal, and ship to the sampling site along with empty
sample bottles and back to the laboratory with filled sample
bottles. Wherever a set of samples is shipped and stored, it
is accompanied by appropriate blanks.

8.3.2 Use the same procedures used for samples to add ascorbic acid
,and HC1 to blanks (Sect. 8.1.1).

9. CALIBRATION

9.1

9.2

Demonstration and documentation of acceptable initial calibration is
required before any samples are analyzed and is required intermittently
throughout sample analysis as dictated by results of continuing
calibration checks. After inftfal calibration is successful, a
continuing calibration check is required at the beginning of each 8 hr.
period during which analyses are performed. Additional periodic
calibration checks are good laboratory practice.

Initial calibration

9.2.1 Calibrate the mass and abundance scales of the MS with calibra-
tion compounds and procedures prescribed by the manufacturer
with any modifications necessary to meet the requirements in
Sect. 9.2.2.

9.2.2 Introduce into the GC (either by purging a laboratory reagent
blank or making a syringe injection) 25 ng of BFB and acquire
mass spectra for m/Z 358-260 at 70 eV (nominal). Use the purging
procedure and/or GC conditions given in Sect. 11. If the
spectrum does not meet all criteria in Table 2, the MS must be
retuned and adjusted to meet all criteria before proceeding with
calibration. An average spectrum across the GC peak may be used
to evaluate the performance of the system.

9.2.3 Purge a medium CAL solution, for example 10-20 ug/L, using the
procedure given in Sect. 11.

9.2.4 Performance criteria for the medium calibration. Examine the
stored GC/MS data with the data system software. Figure 3 shows
an acceptable total 1on chromatograms.

9.2.4.1 GC performance. Good column performance will produce
symmetrical peaks with minimum tailing for most
compounds. If peaks are broad, or sensitivity poor,
see Sect. 9.3.6 for some possible remedial actions.

9.2.4.2 MS sensitivity. The GC/MS/DS peak identification
software should be able to recognize a GC peak in the
appropriate retention time window for each of the
compounds in calibration solution, and make correct
tentative identifications. If fewer than 99% of the
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9.2.5

9.2.6

9.2.7

compounds are recognized, system maintenance is
required. See Sect. 9.3.6.

If al berformance criteria are met, purge an aliquot of each of
the other CAL solutions using the same GC/MS conditions.

Calculate a response factor (RF) for each analyte, surrogate,
and isomer pair for each CAL solution using the internal
standard fluorobenzene. Table | contains suggested guantitation
ions for all compounds. This calculation is supported in
acceptable GC/MS data system software (Sect. 6.3.4), and many
other software programs. RF is a unitless number, but units
used to express quantities of analyte and internal standard must
be equivalent.

e - (A)(Qys)
A1) (@)

where: Ay = integrated abundance of the quantitation ion

of the analyte.

Ajs = integrated abundance of the quantitation ion
of the internal standard.

Qx = quantity of analyte purged in ng or
concentration units.

Qis = quantity of internal standard purged in ng
or concentration units.

9.2.6.1 For each analyte and surrogate, calculate the mean RF
from the analyses of the CAL solutions. Calculate the
standard deviation (SO) and the relative standard
deviation (RSO) from each mean: RSD « 100 (SO/M). If
the RSD of any analyte or surrogate mean RF exceeds
20%, either analyze additional aliquots of appropriate
CAL solutions to obtain an acceptable RSO of RFs over
the entire concentration range, or take action to
improve GC/MS performance. See Sect. 9.2.7.

As an alternative to calculating mean response factors and
applying the RSO test, use the GC/MS data system software or
other available software to generate a second or third order
regression calibration curve.

9.3 Continuing calibration check. Verify the MS tune and initial calibra-
tion at the beginning of each 8-hr work shift during which analyses
are performed using the following procedure.

9.3.1

Introduce into the GC (either by purging a laboratory reagent
blank or making a syringe injection) 25 ng of BFB and acquire a
mass spectrum that includes data for m/z 35-260. If the
spectrum does not meet all criteria (Table 2), the MS must be
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9.3.2
' 9.3.3

9.3.4

9.3.5

9.3.6

retuned and adjusted to meet all criteria before proceeding with
the continuing calibration check.

Purge a medium concentration CAL solution and analyze with the
same conditions used during the initial calibration.

- Demonstrate acceptable performance for the criteria shown in

Sect. 9.2.4.

Determine that the absolute areas of the quantitation ions of
the internal standard and surrogates have not decreased by more
than 30% from the areas measured in the most recent continuing
calibration check, or by more than 50% from the areas measured
during initial calibration. [f these areas have decreased by
more than these amounts, adjustments must be made to restore
system sensitivity. These adjustments may require cleaning of
the MS ion source, or other maintenance as indicated in Sect.
9.3.6, and recalibration. Control charts are useful aids in
documenting system sensitivity changes.

Calculate the RF for each analyte and surrogate from the data
measured in the continuing calibration check. The RF for each
analyte and surrogate must be within 30% of the mean value
measured in the initial calibration. Alternatively, if a second
or third order regression is used, the point from the continuing
calibration check for each analyte and surrogate must fall,
within the analyst’s judgement, on the curve from the initial
calibration. If these conditions do not exist, remedial action
must be taken which may require re-initial calibration.

Some possible remedial actions. Major maintenance such as
cleaning an ion source, cleaning quadrupole rods, etc. require
returning to the initial calibration step.

9.3.6.1 Check and adjust GC and/or MS operating conditions;
check the MS resolution, and calibrate the mass scale.

9.3.6.2 Clean or replace the splitless injection liner;
silanize a new injection liner.

9.3.6.3 Flush the 6C column with solvent according to manu-
facturer’s instructions. |

9.3.6.4 Break off a short portion (about 1 meter) of the column
from the end near the injector; or replace GC column.
This action will cause a change in retention times.

9.3.6.5 Prepare fresh CAL solutions, and repeat the initial
calibration step.

9.3.6.6 Clean the MS fon source and rods (if a quadrupole).
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9.4

9.3.6.7 Replace any components that allow analytes to come into
contact with hot metal surfaces.

9.3.6-8 'ﬁep1ace the MS electron multiplier, or any other faulty
components.

Optianal calibration for vinyl chloride using a certified gaseous

mixture of vinyl chloride in nitrogen can be accomplished by the
following steps.

9.4.1 Fil1 the purging device with 25.0 mL (or S5-mL) of reagent water
or aqueous calibration standard.

9.4.2 Start to purge the aqueous mixture. Inject a known volume
(between 100 and 2000 ulL) of the calibration gas (at room
temperature) directly into the purging device with a gas tight
syringe. Slowly inject the gaseous sample through a septum seal
at the top of the purging device at 2000 ul/min. If the
injection of the standard is made through the aqueous sample
inlet port, flush the dead volume with several mL of room air or
carrier gas. Inject the gaseous standard before 5 min of the
11-min purge time have elapsed.

9.4.3 Determine the aqueous equivalent concentration of vinyl! chloride
standard, in ug/L, injected with the equation:

S = 0.102 (C)(V)

where S « Aqueous equivalent concentration
of vinyl chloride standard in ug/L;
C « Concentration of gaseous standard in ppm (v/v);
V =« Volume of standard injected in millil{ters.

10. QUALITY CONTROL

10.1

10.2

Quality control (QC) requirements are the initial demonstration of
laboratory capability followed by regular analyses of laboratory
reagent blanks, field reagent blanks, and laboratory fortified
blanks. The laboratory must maintain records to document the quality
of the data generated. Additional quality control practices are
recommended.

Initial demonstration of lTow system background. Befere any samples
are analyzed, it must be demonstrated that a laboratory reagent blank
(LR8B) is reasonably free of contamination that would prevent the
determination of any analyte of concern. Sources of background
contamination are glassware, purge gas, sorbants, and equipment.
Background contamination must be reduced to an acceptable level
before proceeding with the next section. In general, background from
method analytes should be below the method detection limit.
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10.3

10.4

Initial demonstration of laboratory accuracy and precision. Analyze
five to seven replicates of a laboratory fortified blank containing
each analyte of concern at a concentration in the range of 0.2-5 ug/L
(see reguhations and maximum contaminant levels for guidance on
appropriate concentrations).

10.3.,1 Prepare each replicate by adding an appropriate aliquot of a
quality control sample to reagent water. I[f a quality
control sample containing the method analytes is not
available, a primary dilution standard made from a source of
reagents different than those used to prepare the calibration
standards may be used. Also add the appropriate amounts of
internal standard and surrogates if they are being used.
Analyze each replicate according to the procedures described
in Section 11, and on a schedule that results in the analyses
of all replicates over a period of several days.

10.3.2 Calculate the measured concentration of each analyte in each
replicate, the mean concentration of each analyte in all
replicates, and mean accuracy (as mean percentage of true
value) for each analyte, and the precision (as relative
standard deviation, RSD) of the measurements for each
analyte. Calculate the MOL of each analyte using the
procedures described in Sect. 13.2 (2).

10.3.3 For each analyte and surrogate, the mean accuracy, expressed
as a percentage of the true value, should be 80-120% and the
RSD should be <20%. Some analytes., particularly the early
eluting gases and late eluting higher molecular weight
compounds, are measured with less accuracy and precision than
other analytes. The method detection limits must be
sufficient to detect analytes at the required levels. If
these criteria are not met for an analyte, take remedial
action and repeat the measurements for that analyte to
demonstrate acceptable performance before samples are
analyzed.

10.3.4 DOevelop and maintain a system of control charts to plot the
precision and accuracy of analyte and surrogate measurements
as a function of time. Charting of surrogate recoveries is
an especially valuable activity since these are present in
every sample and the analytical results will form a signi-
ficant record of data quality.

Moniter the integrated areas of the quantitation fons of the internal
standards and surrogates in continuing calibration checks. These
should remain reasonably constant over time. A drift of more than
S0% in any area is indicative of a loss in sensitivity, and the
problem must be found and corrected. These integrated areas should
also be reasonably constant in laboratory fortified blanks and

samples.
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10.5

- 10.6

10.7

10.8

10.9

10.10

10.11

11.1

Laboratory reagent blanks. With each batch of samples processed as a
group within a work shift, analyze a laboratory reagent blank to
determine the background system contamination. A FRB (Sect. 10.7)
may be used in place of a LRB.

With each batch of samples processed as a group within a work shift,
amalyze a single laboratory fortified blank (LFB) containing each
analyte of concern at a concentration as determined in 10.3. If more
than 20 samples are included in a batch, analyze one LFB for every 20
samples. Use the procedures described in 10.3.3 to evaluate the
accuracy of the measurements, and to estimate whether the method
detection limits can be obtained. If acceptable accuracy and method
detection limits cannot be achieved, the problem must be located and
corrected before further samples are analyzed. Add these results to
the on-going control charts to document data quality.

With each set of field samples a field reagent blank (FRB) should be
analyzed. The results of these analyses will help define contamina-
tion resulting from field sampling and transportation activities. If
the FRB shows unacceptable contamination, a LRB must be measured to
define the source of the impurities.

At least quarterly, replicates of laboratory fortified blanks should
be analyzed to determine the precision of the laboratory measure-
ments. Add these results to the on-going control charts to document
data quality.

At least quarterly, analyze a quality control sample (QCS) from an
external source. [f measured analyte concentrations are not of
acceptable accuracy, check the entire analytical procedure to locate
and correct the problem source.

Sample matrix effects have nut been observed when this method is used
with distilled water, reagent water, drinking water, and ground
water. Therefore, analysis of a laboratory fortified samplie matrix
(LFM) is not required. It is recommended that sample matrix effects
be evaluated at least quarterly using the QCS described in 10.9.

Numerous other quality control measures are incorporated into other
parts of this procedure, and serve to alert the analyst to potential
problems.

SAMPLE INTRODUCTION ANO PURGING

11.1.1 This method is designed for a 25-mL sample volume, but a
smaller (S mL) sample volume is recommended if the GC/MS
system has adequate sensitivity to achieve the required
method detection limits. AdJjust the purge gas (nitrogen or
helium) flow rate to 40 mL/min. Attach the trap inlet to the

303

US4068



11.2

11.1.2

11.1.3

purging device and open the syringe valve on the purging
device.

Remove the plungers from two 25-mL (or S-mL depending on
sample size) syringes and attach a closed syringe valve to
each. Warm the sample to room temperature, open the sample
bottle, and carefully pour the sample into one of the syringe
barrels to just short of overflowing. Replace the syringe
plunger, invert the syringe, and compress the sample. Open
the syringe valve and vent any residual air while adjusting
the sample volume to 25.0-mL (or S5-mL). For samples and
blanks, add S-ul of the fortification solution containing the
internal standard and the surrogates to the sample through
the syringe valve. For calibration standards and laboratory
fortified blanks, add S-ulL of the fortification solution
containing the internal standard only. Close the valve.

Fi11 the second syringe in an identical manner from the same
sampie bottle. Reserve this second syringe for a reanalysis
if necessary.

Attach the sample syringe valve to the syringe valve on the
purging device. B8e sure that the trap is cooler than 25°C,
then open the sample syringe valve and inject the sample into
the purging chamber. Close both valves and initiate purging.
Purge the sample for 11.0 min at ambient temperature.

SAMPLE DESORPTION

11.2.1

11.2.2

11.2.3

Non-cryogenic interface -- After the 11-min purge, place the
purge and trap system in the desorb mode and preheat the trap
to 1809C without a flow of desorption gas. Then simultan-
eously start the flow of desorption gas at 15-mL/min for
about 4 min, begin the temperature program of the gas
chromatograph, and start data acquisition.

Cryogenic interface -- After the ll-min purge, place the
purge and trap system in the desorb mode, make sure the
cryogenic interface is a -1509C or lower, and rapidly heat
the trap to 1809C while backflushing with an inert gas at
4 ml/min for about S min. At the end of the 5 min desorp-
tion cycle, rapidly heat the cryogenic trap to 2509C, and
simultaneously begin the temperature program of the gas
chromatograph, and start data acquisition.

While the trapped components are being introduced into the
gas chromatograph (or cryogenic interface), empty the purging
device using the sample syringe and wash the chamber with two
25-mL flushes of reagent water. After the purging device has
been emptied, leave syringe valve open to allow the purge gas
to vent through the sample introduction needle.
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11.3

11.4

GAS CHROMATOGRAPHY/MASS SPECTROMETRY -- Acquire and store data over
the mass range 35-260 with a total cycle time (inciuding scan
overhead time) of 2 sec or less. Cycle time must be adjusted to
measure ftve or more spectra during the elution of each GC peak.
Several alternative temperature programs can be used.

11.3.1 Single ramp linear temperature program for wide bore columns
1 and 2 with a jet separator. Adjust the helium carrier gas
flow rate to about 15 mL/min. The column temperature is
reduced 109C and held for 5 min from the beginning of
desorption, then programmed to 1609C at 6°C/min, and held
until all components have eluted.

11.3.2 Multi-ramp linear temperature program for wide bore column 2
with the open split interface. Adjust the helium carrier gas
flow rate to about 4.6 mL/min. The column temperature is
reduced 109C and held for 6 min from the beginning of
desorption, then heated to 709C at 109/min, heated to 120°C
at 59/min, heated to 180° at 8%/min, and held at 1809 until
all compounds have eluted.

11.3.3 Single ramp linear temperature program for narrow bore column
3 with a cryogenic interface. Adjust the helium carrier gas
flow rate to about 4 mL/min. The column temperature is
reduced 109C and held for 5 min from the beginning of
vaporization from the cryogenic trap, programmed at 6%C/min
for 10 min, then 159C/min for 5 min to 1459C, and held until
all components have eluted.

TRAP RECONDITIONING -- After desorbing the sample for 4 min,
recondition the trap by returning the purge and trap system to the
purge mode. Wait 15 sec, then close the syringe valve on the

purging device to begin gas flow through the trap. Maintain the trap
temperature at 1809C. After approximately 7 min, turn off the trap
heater and open the syringe valve to stop the gas flow through the
trap. When the trap is cool, the next sample can be analyzed.

TERMINATION OF DATA ACQUISITION -- When all the sample components
have eluted from the GC, terminate MS data acquisition. Use
appropriate data output software to display full range mass spectra
and appropriate plots of ion abundance as a function of time. If any
fon abundance exceeds the system working range, dilute the sample
aliquot in the second syringe with reagent water and analyze the
diluted aliquot.

IDENTIFICATION OF ANALYTES -- Identify a sample component by
comparison of its mass spectrum (after background subtraction) te a
reference spectrum in the user-created data base. The GC retentien
time of the sample component should be within three standard
deviations of the mean retention time of the compound in the
calibration mixture.
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11.6.1

11.6.2

11.6.3

11.6.4

12. CALCULATIONS

In general, all ions that are present above 10% relative
abundance in the mass spectrum of the standard should be
presant in the mass spectrum of the sample component and
“should agree within absolute 20%. For example, if an ion has
a relative abundance of 30% in the standard spectrum, its
abundance in the sample spectrum should be in the range of 10
to 50%. Some ions, particularly the molecular ion, are of
special importance, and should be evaluated even if they are
below 10% relative abundance.

Identification requires expert judgement when sample
components are not resolved chromatographically and produce
mass spectra containing ions contributed by more than one
analyte. When GC peaks obviously represent more than one
sample component (1.e., broadened peak with shoulder(s) or
valley between two or more maxima), appropriate analyte
spectra and background spectra can be selected by examining
plots of characteristic ions for tentatively identified
components. When analytes ceelute (i.e., only gne GC peak is
apparent), the identificatien criteria can be met but each
analyte spectrum will contain extraneous fons contributed by
the coeluting compound. Because purgeable organic compounds
are relatively small molecules and produce comparatively
simple mass spectra, this is not a significant problem for
most method analytes.

Structural isomers that produce very similar mass spectra can
be explicitly identified only if they have sufficiently
different GC retention times. Acceptable resolution is
achieved if the height of the valley between two peaks is
Tess than 25% of the average height of the two peaks.
Otherwise, structural isomers are identified as isomeric
pairs. Two of the three isomeric xylenes and two of the
three dichlorobenzenes are examples of structural isomers
that may not be resolved on the capillary columns. If
unresolved, these groups of isomers must be reported as
isomeric pairs.

Methylene chloride and other background components appear in
variable quantities in laboratory and field reagent blanks,
and generally cannot be accurately measured. Subtraction of
the concentration in the blank from the concentration in the
sample 1s not acceptable because the concentration of the
background in the blank is highly variable.

12.1 Complete chromatographic resolution is not necessary for accurate and
precise measurements of analyte concentrations if unique ions with
adequate intensities are available for quantitation.

306

Us4e71



12.1.1 Calculate analyte and surrogate concentrations.

£« Ax)(Qys) 1000
(Ayg) RF V

where: Cy = concentration of analyte or surrogate in ug/L in

the water sample.

Ay = integrated abundance of the quantitation ion
of the analyte in the sample.

Ays = integrated abundance of the quantitation ion
of the internal standard 4n the sample.

Qs = total quantity (in micrograms) of interna)
standard added to the water sample.

VY = original water sample volume in mlL.

RF = mean response factor of analyte from the
initial calibration.

-—

12.1.2 Alternatively, use the GC/MS system software or other
available proven software to compute the concentrations of
the analytes and surrogates from the second or third order
regression curves.

12.1.3 Calculations should utilize all available digits of precis-
fon, but final reported concentrations should be rounded to
an apprepriate number of significant figures (one digit of
uncertainty). Experience indicates that three significant
figures may be used for concentrations above 99 ug/L, two
significant figures for concentrations between 1- 99 ug/L,
and one significant figure for lTower concentrations.

12.1.4 Calculate the total trthalomethane concentration by summing
the four individual trihalomethane concentrations in ug/L.

13. ACCURACY AND PRECISION

13.1 Single laboratory accuracy and precision data were obtained for the
method analytes using laboratory fortified blanks with analytes at
concentrations between 1 and S ug/L. Four sets of results were
obtained using the three columns specified (Sect. 6.3.2) and the open
split, cryogenic, and jet separator interfaces (Sect. 6.3.3). These
data are shown in Tables 4-6.

13.2 With these data, method detection limits were calculated using the
formula (2):

MOL = S t(n-1,1-alpha = 0.99)

where:

tin-11- - e Student’s t value for the 99% cenfidence
(n-1,1-alpha 10v6?’21th n-1 degrees of freedem,
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n = number of replicates

S = the standard deviation of the
replicate amlyses.
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TABLE 1. MOLECULAR WEIGHTS AMD QUANTITATION IONS FOR METHOD ANALYTES

P

Primary Secondary
o Quantitation Quantitation
Compound Myl [on lons
ngern
Fluorobenzene 96 96 77
surrogates
4-Bromofluorobenzene 174 95 174,176
1,2-Dichlorobenzene-dé 150 152 115,150
Iarget Analvtes
Benzene 78 78 77
Bromobenzene 156 156 77,188
Bromochloromethane 128 128 49,130
Bromodichloromethane 162 83 8s,127
Bromoform 250 173 175,252
Bromomethane 1) 9% 96
n-Butylbenzene 134 91 134
sec-Butylbenzene 134 108 134
tert-Butylbenzene 134 119 91
Carbon tetrachloride 152 117 119
Chlorobenzene 112 112 77,114
Chloroethane 64 64 66
Chloroform 118 83 85
Chloromethane $0 50 52
2-Chlorotoluene 126 91 126
4-Chlorotoluene 126 91 126
Dibromochloromethane 206 129 127
1,2-0Oibromo-3-Chloropropane 234 7% 155,187
1,2-Dibromoethane 186 107 109,188
Dibromomethane 172 93 95,174
1,2-Dichlorobenzene 146 146 111,148
1,3-Dichlorobenzene 146 146 111,148
1,4-Dichlorobenzene 146 146 111,148
Dichlorodifluoromethane 120 8s 87
1,1-Dichloroethane 98 63 65,83
1,2-Dichloroethane 98 62 98
1,1-Dichloroethene 9% 96 61,63
cis-1,2-Dichloroethene 9% 96 61,98
trans-1,2-Dichloroethene 9 96 61,98
1,2-Dichloropropane 112 63 112
1,3-Dichloropropane 112 16 78
2,2-Dichloropropane 112 17 97
1,1-Dichloropropene 110 18 110,77
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TABLE 1. (continued)

_ - Primary Secondary
Quantitation Quantitation

Compoynd iy lon lons
cis-1,3-dichloropropene 110 75 110
trans-1,3-dichioropropene 110 75 110
Ethylbenzene 106 91 106
Hexachlorobutadiene 258 225 260
Isopropylbenzene 120 105 120
4-Isopropyltoluene 134 119 134,91
Methylene chloride 84 84 86,49
Naphthalene 128 128
n-Propylbenzene 120 91 120
Styrene 104 104 78
1,1,1,2-Tetrachloroethane 166 131 133,119
1,1,2,2-Tetrachloroethane 166 83 131,85
Tetrachloroethene 164 166 168,129
Toluene 92 92 91
1,2,3-Trichlorobenzene 180 180 182
1,2,4-Trichlorobenzene 180 180 182
1,1,1-Trichloroethane 132 97 99,61
1,1,2-Trichloroethane 132 83 97,88
Trichloroethene 130 : 95 130,132
Trichlorofluoromethane 136 101 103
1,2,3-Trichloropropane 146 75 17
1,2,4-Trimethylbenzene 120 105 120
1,3,5-Trimethylbenzene 120 108 120
Vinyl Chloride 62 62 64
0-Xylene 106 106 91
m-Xylene 106 106 91
p-Xylene 106 106 91

iMonoisotopic molecular weight calculated from the atomic masses of the
isotopes with the smallest masses.
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TABLE 2. CHROMATOGRAPHIC RETENTION TIMES FOR METHOD ANALYTES
ON THREE COLUMNS WITH FOUR SETS OF CONDITIONS?

-

= Retegt1on Time (min:sec)
Compoynd _Colymn 2P Colymn 2€_ Colymn 39
nternal n
Fluorobenzene 8:49 6:27 14:06 8:03
surrogates
4-Bromofluorobenzene 18:38 15:43 23:38
1,2-Dichlorobenzene-d4 22:168 19:08 27:25
Target Analytes

Benzene 8:14 5:40 13:30 7:28
Bromobenzene 18:57 15:52 24:00 16:25
Bromochloromethane 6:44 4:23 12:22 5:38
Bromodichloromethane 10:38 8:29 15:48 9:20
Bromoform 17:56 14:53 22:46 15:42
Bromomethane 2:01 0:58 4:48 1:17
n-Butylbenzene 22:13 19:29 27:32 17:587
sec-Butylbenzene 20:47 18:08 26:08 17:28
tert-Butylbenzene 20:17 17:34 25:36 17:19
Carbon Tetrachloride 7:37 5:16 13:10 7:25
Chlorobenzene 15:46 13:01 20:40 14:20
Chloroethane 2:08 1:01 1:27
Chloroform 6:24 4:48 12:36 5:33
Chloromethane 1:38 0:44 3:24 0:58
2-Chlorotoluene 19:20 16:25 24:32 16:44
4-Chlorotoluene 19:30 16:43 24:46 16:49
Cyanogen chloride 1:03
Dibromochloromethane 14:23 11:81 19:12 12:48
1,2-Dibromo-3-Chloropropane 24:32 21:08 18:02
1,2-Oibromoethane 14:44 11:50 19:24 13:36
Dibromomethane 10:39 7:58 15:26 9:08
1,2-Dichlorobenzene 22:31 19:10 27:26 17:47
1,3-0ichlorobenzene 21:13 18:08 26:22 17:28
1,4-Dichlorobenzene 21:33 18:23 26:36 17:38
Dichlorodifluoromethane 1:33 0:42 3:08 0:53
1,1-Dichloroethane 4:81 2:56 10:48 4:02
1,2-0ichloroethane 8:24 5:50 13:38 7:00
1,1-Dichloroethene 2:53 1:34 7:50 2:20
cis-1,2-Dichloroethene 6:11 3:54 11:56 5:04
trans-1,2-Oichloroethene 3:59 2:22 9:54 3:32
1,2-Dichloropropane 10:08 7:40 15:12 8:56
1,3-Dichloropropane 14:02 11:19 18:42 12:29
2,2-Dichloropropane 6:01 3:48 11:52 5:19
1,1-Dichloropropene 7:49 5:17 13:06 7:10
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TABLE 2. (continued)

: Rctogtion Time (min:sec)
Compgund _Column 1° Column 20 Column 2°_ Colymn 39
cis-1,3-dichloropropene 17:54
trans-1,3-dichloropropene 16:42
Ethylbenzene 15:59 13:23 21:00 14: 44
Hexachlorobutadiene 26:59 23:41 32:04 19:14
[sopropylbenzene 13:04 15:28 23:18 16:25
4-[sopropyltoluene 21:12 18:31 26:30 17:38
Methylene Chloride 3:36 2:04 9:16 2:40
Naphthalene 27:10 23:131 32:12 19:04
n-Propylbenzens 19:04 16:2% 24:20 16:49
Styrene 17:19 14:36 22:24 15:47
1,1,1,2-Tetrachloroethane 15:56 13:20 20:52 14:44
1,1,2,2-Tetrachloroethane 18:43 16:21 24:04 15:47
Tetrachloroethene 13:44 11:09 18:36 13:12
Toluene 12:26 10:00 17:24 11:31
1,2,3-Trichlorobenzene 27:47 24:11 32:58 19:14
1,2,4-Trichlorobenzene 26:33 23:05 31:30 18:50
1,1,1-Trichloroethane 7:16 4:50 12:50 6:46
1,1,2-Trichioroethane 13:28 11:03 18:18 11:59
Trichloroethene 9:3% 7:16 14:48 9:01
Trichlorofluoromethane 2:16 1:11 6:12 1:46
1,2,3-Trichloropropane 19:01 16:14 24:08 16:16
1,2,4-Trimethylbenzene 20:20 17:42 31:30 17:19
1,3,5-Trimethylbenzene 19:28 16:54 24:50 16:59
Vinyl chloride 1:43 0:47 3:56 1:02
0-Xylene 17:07 14:31 22:16 15:47
m-Xylene 16:10 13:41 21:22 15:18
p-Xylene 16:07 13:41 21:18 15:18

*

iColumns 1-3 are those given in Sect. 6.3.2.1; retention times were measured
from the beginning of thermal desorption from the trap (colummns 1-2) or from
the beginning of thermal release from the cryogenic interface (column 3).

bGC conditions given in Sect. 11.3.1.

CGC condittons given in Sect. 11.3.2.

dGC conditions given in Sect. 11.3.3.
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TABLE 3. IOM ABUNDANCE CRITERIA FOR 4-BROMOFLUOROBENZENE (BFB)

-

Mass
(M/z) _Relative Abundance Criteria
50 15 to 40% of mass 95
75 30 to 80% of mass 95
95 Base Peak, 100% Relative Abundance
96 S to 9% of mass 95
173 < 2% of mass 174
174 > 50% of mass 95
175 5 to 9% of mass 174
176 > 95% but < 101% of mass 174
177 S to 9% of mass 176

N

US4078



TABLE 4. ACCURACY AND PRECISION DATA FROM 16-31 DETERMINATIONS OF THE METHOD
ANALYTES [N RgéﬁElT WATER USING WIDE BORE CAPILLARY COLUMN |3

True Mean Rel. Method
Conc. Accuracy Std. Det.
) Range (% of True Dev. Limit
Compound _{ug/L) Yalue) (%)  (ug/L}
Benzene 0.1-10 97 §.7 0.04
8romobenzene 0.1-10 100 5.5 0.03
8romochloromethane 0.5-10 90 6.4 0.04
Bromodichloromethane 0.1-10 95 6.1 0.08
Bromoform 0.5-10 101 6.3 0.12
Bromomethane 0.5-10 9 8.2 0.11
n-Butylbenzene 0.5-10 100 7.8 0.11
sec-Butylbenzene 0.5-10 100 7.6 0.13
tert-Butylbenzene 0.5-10 102 7.3 0.14
Carbon tetrachloride 0.5-10 84 8.8 0.21
Chlorobenzene 0.1-10 98 .9 0.04
Chloroethane 0.5-10 89 9.0 0.10
Chloroform 0.5-10 90 6.1 0.03
Chloromethane 0.5-10 93 8.9 0.13
2-Chlorotoluene 0.1-10 90 6.2 0.04
4-Chlorotoluene 0.1-10 99 8.3 0.06
Dibromochloromethane 0.1-10 92 7.0 0.0%
1,2-D1bromo-3-chloropropane 0.5-10 83 19.9 0.26
1,2-Dibromoethane 0.5-10 102 3.9 0.06
Dibromomethane 0.5-10 100 5.6 0.24
1,2-Dichlorobenzene 0.1-10 93 6.2 0.03
1,3-Dichlorobenzene 0.5-10 99 6.9 0.12
1,4-0Oichlorobenzene 0.2-20 103 6.4 0.03
Dichlorodifluoromethane 0.5-10 90 1.7 0.10
1,1-Dichioroethane 0.5-10 96 5.3 0.04
1,2-Dichloroethane 0.1-10 9% 5.4 0.06
1,1-Oichloroethene 0.1-10 94 6.7 0.12
cis-1,2 Dichloroethene 0.5-10 101 6.7 0.12
trans-1,2-Oichloroethene 0.1-10 93 5.6 0.06
1,2-Oichloropropane 0.1-10 97 6.1 0.04
1,3-Oichloropropane 0.1-10 96 6.0 0.04
2,2-Dichioropropane 0.5-10 86 16.9 0.3%
l.l-Dich!oro‘ropono 0.5-10 98 8.9 0.10
cis-1,2-0Dichlieropropens
trans-1,2-0tchloropropene
Ethylbenzene 0.1-10 99 8.6 0.06
Hexachlorobutadiene 0.5-10 100 6.8 0.11
Isopropylbenzene 0.5-10 101 7.6 0.1%
4-1sopropyltoluene 0.1-10 99 6.7 0.12
Methylene chloride 0.1-10 95 5.3 0.03
Naphthalene 0.1-100 104 8.2 0.04
n-Propylbenzene 0.1-10 100 5.8 0.04
Styrene 0.1-100 102 7.2 0.04
k)1
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TABLE 4. (Continued)

True Mean Rel. Method

Conc. Accuracy Std. Det.

) Range (% of True Dev Limit

Compoynd (ug/l) Yalye) (%) (ug/L)
1,1,1,2-Tetrachloroethane 0.5-10 90 6.8 0.05
1,1,2,2-Tetrachloroethane 0.1-10 91 6.3 0.04
Tetrachloroethene 0.5-10 89 6.8 0.14
Toluene 0.5-10 102 8.0 0.11
1,2,3-Trichlorobenzene 0.5-10 109 8.6 0.03
1,2,4-Trichlorobenzene 0.5-10 108 8.3 0.04
1,1,1-Trichloroethane 0.5-10 98 8.1 0.08
1,1,2-Trichloroethane 0.5-10 104 7.3 0.10
Trichloroethene 0.5-10 90 7.3 0.19
Trichlorofluoromethane 0.5-10 89 8.1 0.08
1,2,3-Trichloropropane 0.5-10 108 14.4 0.32
1,2,4-Trimethylbenzene 0.5-10 99 8.1 0.13
1,3,5-Trimethylbenzene 0.5-10 92 7.4 0.05
Vinyl chloride 0.5-10 98 6.7 0.17
o-Xylene 0.1-31 103 7.2 0.11
m-Xylene 0.1-10 97 6.5 0.08
p-Xylene 0.5-10 104 7.7 0.13

iData obtained by Robert W. Slater using column 1 with a jet separator
interface and a quadrupole mass spectrometer (Sect. 11.3.1) with analytes
divided among three solutions.
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TABLE 5. ACCURACY AND PRECISION DATA FROM SEVEN ODETERMINATIONS OF THE
METHOO ANALYTES IN REAGENT WATER USING THE CRYOGENIC TRAPPING
OPTION AND A NARROW BORE CAPILLARY COLUMN 33

Mean Rel. Method

True Accuracy Std.  Dect.

Conc. (% of True Dev. Limit
Compoynd _(ug/L) _Value) (%) (wg/L)
Benzene 0.1 99 6.2 0.03
Bromobenzene 0.5 97 7.4 0.11
8romochloromethane 0.5 97 5.8 0.07
Bromodichloromethane 0.1 100 4.6 0.03
Bromoform 0.1 99 5.4 0.20
Bromomethane 0.1 99 7.1 0.06
n-Butylbenzene 0.5 9% 6.0 0.03
sec-Butylbenzene 0.5 90 7.1 0.12
tert-Butylbenzene 0.5 90 2.5 0.33
Carbon tetrachloride 0.1 92 6.8 0.08
Chlorobenzene 0.1 91 5.8 0.03
Chloroethane 0.1 100 S.8 0.02
Chloroform 0.1 9s 3.2 0.02
Chloromethane 0.1 9 4.7 0.05
2-Chlorotoluene 0.1 99 4.6 0.05
4-Chlorotoluene 0.1 96 1.0 0.08
Cyanogen chlorided 92 10.6 0.30
Dibromochloromethane 0.1 99 5.6 0.07
1,2-0ibromo-3-chloropropane 0.1 92 10.0 0.05
1,2-01bromoethane 0.1 97 5.6 0.02
Dibromomethane 0.1 93 6.9 0.03
1,2-Dichlorobenzene 0.1 97 3.5 0.05
1,3-Dichlorobenzene 0.1 99 6.0 0.05
1,4-Dichlorobenzene 0.1 93 5.7 0.04
Dichlorodifluoromethane 0.1 99 8.8 0.11
1,1-Dichloroethane 0.1 9 6.2 0.03
1,2-Dichloroethane 0.1 100 6.3 0.02
1,1-Dichloroethene 0.1 98 9.0 0.05
cis-1,2 Dichloroethene 0.1 100 3.7 0.06
trans-1,2-0Oichloroethene 0.1 98 7.2 0.03
1,2-Dichloropropane 0.1 96 6.0 0.02
1,3-Dichloropropane 0.1 99 5.8 0.04
2,2-0Oichioropropane 0.1 99 4.9 0.05
1,1-0ichloropropene 0.1 98 7.4 0.02
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene 0.1 99 5.2 0.03
Hexachlorobutadiene 0.1 100 6.7 0.04
[sopropylbenzene 0.5 98 6.4 0.10
4-[sopropyltoluene 0.5 87 13.0 0.26
Methylene chloride 0.5 97 13.0 0.09
Naphthalene 0.1 98 7.2 0.04
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TABLE §. (Continued)

- Mean Rel. Method
True Accuracy Std.  Oect.

. Conc. (% of True Dev. Limit
Compoynd (ug/L) Yalye) (%) (ug/L)
n-Propylbenzene 0.1 99 6.6 0.06
Styrene 0.1 96 19.0 0.06
1,1,1,2-Tetrachloroethane 0.1 100 4.7 0.04
1,1,2,2-Tetrachloroethane 0.5 100 12.0 0.20
Tetrachloroethene 0.1 96 5.0 0.05
Toluene 0.1 100 5.9 0.08
1,2,3-Trichlorobenzene 0.1 98 8.9 0.04
1,2,4-Trichlorobenzens 0.1 91 16.0 0.20
1,1,1-Trichloroethane 0.1 100 4.0 0.04
1,1,2-Trichloroethane 0.1 98 4.9 0.03
Trichloroethene 0.1 96 2.0 0.02
Trichlorofluoromethane 0.1 97 4.6 0.07
1,2,3-Trichloropropane 0.1 96 6.5 0.03
1,2,4-Trimethylbenzene 0.1 96 6.5 0.04
1,3,5-Trimethylbenzene 0.1 99 4.2 0.02
Vinyl chloride 0.1 96 0.2 0.04
0-Xylene 0.1 9% 7.5 0.06
m-Xylene 0.1 94 4.6 0.03
p-Xylene 0.1 97 6.1 0.06

i0ata obtained by Caroline A. Madding using column 3 with a cryogenic
interface and a quadrupole mass spoctro-eter (Sect 11.3.3).

Reference 8.
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TABLE 6. ACCURACY AMD PRECISION DATA FROM SEVEN DETERMINATIONS

OF THE METHOD ANALYTES IN REAGENT WATER USING WIDE BORE

CAPILLARY COLUMN 23

compoynd

Mean Accuracy

ngern

Fluorobenzene
surrogates

4-Bromofluorobenzene
1,2-Dichlorobenzene-dy

Iarget Analytes

Benzene

8romobenzene
8romochloromethane
Bromodichloromethane
Bromoform
Bromomethane
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon tetrachloride
Chlorobenzene
Chloroethane®
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane

Mean Accuracy

1,2-Dibromo-3-chloropropanet

1,2-Dibromoethane
Dibromomethane
1,2-0Oichlorcbenzene
1,3-0ichlorebenzene
1,4-Dichlorcbenzene
Dichlorodifluoromethane
1,1-Oichloroethane
1,2-Dichloroethane
1,1-Ofchloroethene
cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

(% of Trye (% of True
Value, RSO Value,
No.® 2 ug/L Conc.) (%) 0
1 - - -
2 98 1.8 96
3 97 3.2 95
37 97 4.4 113
38 102 3.0 101
4 99 5.2 102
S 96 1.8 100
6 89 2.4 S0
7 sS 7. §2
39 89 4.8 87
40 102 3.5 100
4] 101 4.5 100
8 84 3.2 92
42 104 3.1 103
9 97 2.0 95
10 110 5.0 d
43 91 2.4 108
44 89 2.0 108
11 98 2.7 100
13 99 2.1 9
45 93 2.7 9%
46 100 4.0 87
47 98 4.1 9%
14 38 S. d
18 97 2.3 8s
16 102 3.8 100
17 90 2.2 87
18 100 3.4 89
19 92 2.1 a5
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TABLE 6. (Continued)

Mean Accuracy

Mean Accuracy

- (% of True (% of True
Value, RSO Value, RSO

Combound No.® 2 4o/l Conc) (%) 0.2 wg/l Conc,) (%)
1,2-Dichloropropane 20 102 2.2 103 2.9
1,3-Dichloropropane 21 92 3.7 93 3.2
2,2-Dichloropropane®
1,1-Dichloropropene®
cis-1,3-Dichloropropene®
trans-1,3-Dichloropropene 2§ 9% 1.7 99 2.1
Ethylbenzene 48 9% 9.1 100 4.0
Hexachlorobutadiene 26 91 5.3 a8 2.4
[sopropylbenzene 49 103 3.2 101 2.1
4-1sopropyltoluene 50 95 3.6 95 3.1
Methylene chloride 27 ¢ e
Naphthalene 51 93 7.6 78 8.3
n-Propylbenzene 52 102 4.9 97 2.1
Styrene 53 95 4.4 104 3.1
1,1,1,2-Tetrachloroethane 28 99 2.7 95 3.8
1,1,2,2-Tetrachloroethane 29 101 4.6 84 3.6
Tetrachloroethene 30 97 4.5 92 3.3
Toluene S4 108 2.8 126 1.7
1,2,3-Trichlorobenzene L1 90 5.7 78 2.9
1,2,4-Trichlorobenzene 56 92 5.2 83 5.9
1,1,1-Trichloroethane 31 94 3.9 9% 2.5
1,1,2-Trichloroethane 32 107 3.4 109 2.8
Trichloroethene 33 99 2.9 106 2.5
Trichlorofluoromethane 34 81 4.6 48 13.
1,2,3-Trichloropropane 35 97 3.9 91 2.8
1,2,4-Trimethylbenzene §7 93 3.1 106 2.2
1,3,5-Trimethylbenzene S8 a8 2.4 97 3.2
Vinyl chloride 36 104 3.8 115 14.
o-Xylene 59 97 1.8 98 1.7
m-Xylene 60 f f
p-Xylene 61 9% 2.3 103 1.4

3Data obtained by James W. Eichelberger using column 2 with the open spiit
interface and an ion trap mass spectrometer (Sect. 11.3.2) with all method
analytes in the same reagent water solution.

bpesignation in Figures 1 and 2.

CNot measured; authentic standards were not available.

dnot found at 0.2 ug/L.

eNot measured; methylene chloride was in the laboratory reagent blank.
fn-xylcnc coelutes with and cannot be distinguished from its isomer p-xylene,

No 61.
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FICURE 3. NORMALIZED TOTAL ION CURRENT CHROMATOCRAM FROM A VOLATILE COMPOUND CALIBRATION MIXTURE couumluc 25 ng
(5 ug/L) OF HOST COMPOUNDS. THE COMPOUND IDENTIFICATION NUMBERS ARE GIVEN IN TABLE 6.
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APPENDIX C
CALIBRATION AND MAINTENANCE PROCEDURE FOR
ANALYTICAL FIELD EQUIPMENT
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1.0 INTRODUCTION

Procedure: 5617002
Revision: 0
Date: 4,/8%5
Page: 1 of §

CALIBRATION AND MAINTENANCE PROCEDURE

YSI MODEL 33 s-C-T METER

This procedure presents steps to calibrate and maintain the YSI Model

33 S=C-T meter.

Operation principles, procedures, and equipment

specifications are presented in Procedure 5617002 and are not repeated

here.

2.0 CALIBRATION

2.1 Temperature

2.1.1 Temperature Knob Setting

It

is possible for the temperature knob to become loose or

slip from its normal position. In an emergency, the dial
can be repositioned. It must be emphasized that this is
an emsrgency procedure only and that the instrument should

be

teturned to the factory focr proper crecalibration - at

the earliest opportunity.

To

3.

ARS-11

tecalibrate the temperature setting:

Red line instrument and then place probe in sample of
known conductivity.

Mead and cecord the temperature and conductivity of
the solution using appropriate settings. Leave probe
in solution. :

Determine the salinity of the solution by running a
line vertically on Pigqure 1 until it intersects the
appropciate 'C line. From this intersection, extend a
line horizontally to the left edge of the graph
(Pigure 1). This determines the salinity of the

sample.
US409¢
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Figure 1. Calibration Chart for Resetting Tempecature Knob

3.1.2

AR8-11

4.

6.

7.

Remove the ‘C knob switch to SALINITY, and turm the
control shaft until the meter needle indicates the
salinity value determined in step 3.

Switch to TEMPERATURE. If this temperature is the
same as step 2, continue. If not, repeat steps 1

through S.

Place the knob on the control shaft - without turning
the control shaft - with the pointer at the same
tempecatucre as the meter reading. Tighten both sets

of screws secuctely. Care must be taken at this step
80 that the shaft setting is not moved.

Meturn the instrument to the factory at the earliest
opportunity.

Tempectaure Probe/Instrument

To check the accutacy of the Probe/Instrument temperature
teadings:

1.-

2.

Place NAS tracesable thermomster in solution with
thermometer and probe.

Place instrument in temperature mode after zeroing and
red lining the instoument.

US4091
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After five minutes, compare temperature of thermomerter
and instrument. If the instrument varies by +'lC, the
instrument should be returned to the factory for
calibration and maintenance.

2.2 Probe Cell Calibration
The YSI #3300 Series Cells are calibrated to absolute accuracy of

+ 1.5 percent based on a standard solution of 0.01 demol KCl.
prepare this solution:

To

1. In a one liter flask, dissolve 0.74S grams of pure dry KC1
until the solution is one kilogram in weight.

Use Table 1 and the temperature of the water to determine the
conductivity of the solution just prepared. Note: Table 1
showg conductivity as if the distilled vater wvas
nonconductive. Since even high purity distilled water is
slightly conductive, the measured conductivity will be higher
by an amount equal to the water’s conductivity.

3. Place probe in solution and msasure conductivity. The
conductivity of the solution plus the conductivity of the
distilled water should not vary from the meter reading by +
1.5%. 1If the reading is greater than 1.5%, clean the probe
and then recheck the conductivity. 1f after cleaning it is
not possible to msasure the conductivity of the calibration
solution within + 1.58, the probe and instrument should be
returned to the manufacturer for calibration and maintenance.

3.0 MAINTDANCE

3.1 Batteries

The batteries should be ceplaced either (1) when it is not
possible to red line the instrument, (2) after 200 hours of
operation, or (3) every 6 months to reduce the danger of
corrosion dus to leaky battecies.

ARg-11 US4pgp
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To replace batteries, remove the six screws from the rear plate.
The battery holders are color coded. The positive (+ button) end
mist go on red.

Use two "D" size alkaline flashlight cells (Eveready E£95 or
equivalent).

3.2 Probe
3.2.1 Cleaning
When the cell test indicates low readings, the probable

cause is dirty electrodes. Hard water deposits, oils, and
organic matter ace the most likely contaminants.

TABLE 1 - CELL CALIBRATION DATA

Tempecature Conductivity
(*C) (umhos/cm)
18 1141.5
16 1167.5
17 1193.6
18 1219.9
19 1246.4
20 1273.0
a 1299.7
2 ' 1326.6
2] 1353.6
24 1380.8
pi] 1408.1
26 1436.5
27 1463.2
28 1490.9
29 1518.7
30 1546.7

ARS-11 US4893
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For convenient normal cleaning, soak the electrodes for 5
minutes with a locally available bathroom tile cleaner
such as: "Rally, Tile, Porcelain, and Chrome Cleaner”;
Johnson Wax "Envy, Instant Cleaner"; or Lysol Brand
"Basin, Tub, Tile Cleaner".

For storage cleaning, a 5 minute soak in a solution made
of 10 parts distilled water, 10 parts isopropyl alcohol,
and 1 part HCl can be used.

Always rinse the probe in distilled water after cleaning
and before storage.

CAUTION: Do not touch the electrodes inside the probe.
Platimm black is very soft and can be scraped off.

1f cleaning does not restore the probe performance,
re—platinizing is cequired.

3.2.2 Probe Replatinizing

1. Equipment ceguired:

a. YSI #3140 Platinizing Solution, 2 fluid ounce (3%
platimm chloride dissolved in 0.025% lead acetate
solution)

b. YSI Model 33 meter

c. 50 al glass beaker or equivalent

d. Distilled water

2. Procedure

a. Clean probe.as in section 1.2.1 - either method

ARS-11 US4994
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b. Place the cell in the beaker and add sufficient
YSI #3140 solution %o cover the electrodes. Do
not cover the top of the probe

¢. Plug the probe into the Model 33 and switch to the
X100 scale to platinize the electrode

d. Move the probe slightly to obtain the highest
meter teading and continue platinizing for the
appropriate time shown below:

Meter Readin Time
(umhos,/cm) (minutes)

30,000 S
25,000 6
20,000 8
15,000 11
10,000 . 16

e. Aftec the elapsed time, cemcve the probe and rinse
in distilled water.

£. Return the solution to its container. Two ounces

of solution should be sufficient for 50
tzeatments.

3.2.3 Storage

It is best to store conductivity cells in deionized water.
Cells stored in water require less frequent platinization.
Any cell that has been stored dry should be socaked in
deionized water for 24 hours before use.

Us4895
AR8-11
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CALIBRATION AND MAINTENANCE PROCEDURES HAAKEBUCHLER pH STICK

1.0 INTRODUCTION

This procedure presents the steps for calibrating and maintaining the
HaakeBuchler pH Stick. Instrument operation principles and
procedures and specifications are presented in Procedure 5617003,

2.0 CALIBRATION

2.1 Calibration Solutions

2.2

ARS-12

The instrumant teqQuires distilled water, a pH 7 buffer solution,
and a pR ¢ buffer solution for calibration. To prepsre the
buffer solutions, dissolve the buffer powders provided with the
instrument into the volume of distilled water specified on the
buffer powder packets. (Note: the manufacturer does not specify
whather buffer and pH 4 soclutions, other than that provided, may
be used as substitute solutions).

The pH of the buffer and pH ¢ solutions will vary with the
tesperatucre of the solution. Use the table below to determine
solution pil based on temperature.

0'C 10°'C: 20°C 25'C  30'C 40'C s0'C
.00 &.00 d.00 Q.01 Q.07 1.0d 1.08
o 7 7.11 7.06 7.01 7.00 6.98 6.97 6.97

Calibration Procedure
The instrusent requires calibration in the field prioc to each

use. However, as a check of proper instrument function, the
instrument should be periodically calibrated in the laboratory,

US4096
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particularly if the instrument has been stored for an extended
period without use.

To calibrate the ingtrument:

1.

7.
8.
9.
10.

Remove the protective sheath and rinse the electrode in
distilled water.

Place the electrode in the pH 7 buffer solution, depress the
white operation button below the LCD display and allow the
teading to stabilize.

Adiust pH 7 control using the tool on the end of the
protective sheath. The pH 7 control is the upper most white
control on the right side of the instrument. Adjust the pH
control until the meter cteads pH 7.

Rinse the electrods in distilled water.

Place the electrode in 4 solution, depress the white
operation button, and allow the reading to stabilize.

Adjust the slope control (white control below pH 7 control on
the right side of the instrument) until the meter reads the
correct valus of the pil ¢ solution.

Rinse the probe in distilled water.

Repeat steps 2 through 7.

Record calibration on the instrument log form.

Store instrument properly.

3.0 MAINTEMANCE

3.1

ARS-12

Storage

To maintain high accuracy and to obtain a long electrode life,
the pH stick sust be stored correctly when not in use. Alwvays
rinse the electrode in distilled water before replacing it in its
protective sheath. The electrode must not be let to dry out.

Us4e97
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3.3
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The absorbent pad at the bottam of the sheath must be kept
saturated with a pH 7 buffer soclution. If this is not available,
distilled water can be used as a temporary measure. Replace
distilled water with buffer solution at the earliest possible
opportunity. Always place buffer (or distilled water) into
sheath following each use.

To retain accuracy and speed of response, the insulation of the
connectors on the electrode and the body must be kept clean and
dry. This is best assured by not unnecessarily cemcving the
electrode from the body.

when not in use, place the pH stick in the wallet provided and
store in a dry placs.

Electrode Cleaning

1f rinsing the electrode in distilled water is not deemed
sufficient to clean the electrode, it can be cleaned in a N0
BCl acid solution. Pollowing cleaning in the acid, the electrode
should be soaked in a pil 7 buffer solution for 24 hours before
rinsing. Record cleaning on instrument’s log form.

Ssttery

Mormal battery life is in excess of 200 hours of continucus use.
Calls should be replaced at 2 year intecvals or earlier if
exhsusted (voltage per Cell of less than 1.35V). Replacement
cells must be msccucy type V312H or direct equivalent. When
cefitting cells, make suce they are refitted in the manner
illustrated an the battery housing.

US4098
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EQUIPMENT AND INSTRUMENT CALIBRATION AND MAINTENANCE,
GENERAL REQUIREMENTS

INTROOUCTION

The general guidelines for calibrating and maintaining instruments and
monitoring equipment are presented in this document.

CALIBRATION AND MAINTENANCE PROCEDURES

Calibration and maintenance procedures are documented for each piece
of equipment affecting quality. Calibration and maintenance
procedures ace developed based on manufactucer’s specifications and
are retained in the Site Investigation Procedures Marual. These
procedures include, but are not limited to:

Equipment identification (name) and description.

Equipment specifications.

Calibration and/or maintenance schedule.

Equipment necessary to accomplish calibration (where applicable).
Procedure for calibration and/or maintenance.

[V S VVN SN o
« s o o .

CALIBRATION LABEL

Instruments cequicring calibration and/oc maintenance have a
prominently displayed sticker containing the following information:

1. Dasts of calibration and/or msintenance.
. Next due date for calibration and/or maintenance.
3. Initials of person pecrforming calibration and/or maintenance.
4. Span gas and concentration(s) (if applicable).
S. Span or sensitivity setting (if applicable).

US4e39
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4.0 BEQUIPMENT LOG BOOK

An equipment log book is issued to record the life history of each
measuring and testing device used in activities affecting quality.
This book is a three ring binder in which individual records for each
piece of equipment are maintained. A form such as F6101 or a
ceasonable facsimile should be used to maintain the calibration and
maintenance record. The record should include:

Equipment identification (name) and control number.

Date of calibration and/or maintenance.

Condition of equipment.

Activity pecrformed on instrument (calibration and/or maintenance).

Adjustments sade and accuracy of equipment prior to and following

calibration (where applicable).

6. Record of equipment failure or inability to meet specificatiocns
(where applicable).

7. Initials of person performing calibration/maintenancs.

8. Next due date for calibration and/or masintenance.

N & W N -
e e & &

5.0 CALIBRATION/MAINTENANCE FOMt

An instrument specific calibration/maintenance form will be developed
to record data relating to each individual calibration/maintenance
evant. A single fora will be used for each calibration/maintenance
eval. In addition to the data cecorded in the
cakibeation/mintenance log, the following items should also be
included in the instrument specific form (where applicable).

1. Calibration calculations and cucves.
2. Span das type and concentrations.

3. Spen or sensitivity cange settings.
4. Specifics on repairs and pacts replaced, added, or removed.

ARB-2
US4100
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5, Instrument's overall condition.
FIELD CALIBRATION

As part of normal field operations, some instruments require
calibration prior to, during, and/or after field use. This field
ocperation calibration should remain separate from pre-field
calibrations and should not be used as a substitute for standard
calibration activities. Field calibration should be recorded in field
log books or on field forms as part of the normsl field data
collection process. Field calibration records should not be included

in the history log.

7.0 INSTRUMENTS NOT IN QOMPLIANCE
1£f the calibration schedule is not adequately maintained, or if
accuracy as reported in specifications cannot be attained for a
specific instrument, that instrument is labelled "HOLD" and is
unavailable for use until it is repaired and specifications are
attained.

ARB-2

usatel






APPENDIX D
IEPA SAMPLE BOTTLE SUPPLY SERVICE
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SAMPLZ IINTAINER AND CIMPONENT MATEZRIAL SPECIFICATICNS

“igure 3-1 “siicwing, zesignates tne scec'f‘cations far the e'gnt Types ¥
lontainers ang the 4ssociateg materials (i.e.. teflon liners, ilds, etc.) o
ce suopiied by the Contractor under this cIntrace.

i11 materials received f-om vendors shall =e sudbjected to incoming inspecs za
9y the Contractor %o insure conformance with these establisneq
;oecificattions. ‘/artations in materials snall be considered unacceptadle.
Any materials not in conformance with tnese specifications snall te returneg

Jy tne Contractor <o the vengor for replacement.
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SIGURE 3-!

i Container and Parameter ang

lintatrer ",pe Materrai Specificacion Samoie T.pe
Container: | liter® amoer, B3oston Extractaole
round, giass dottle. 33 mm pour-out Crganics

neck finisn
Closure: wnite polyprooyiene cap.
33-400 size, .01S mm tefion !iner

3 Container: 1 liter*® natural Metals. Zsanide
high-gensity polyetnyiene cy!inder Radtoactivity,
rouna bottle, 529 weignt, 28 mm General, Nutrients.
neck finisgn. Sulfide

Closure: baked polyethyiene. white
rippbed, 28-400 or 28-410 size: uniineg !'4.

S Contatner: 32 oz. tall, wide-mouth Extractanle
straight-sided paragon, flint Organics, 011/
glass jar, 89 mm neck finisn. Grease, Metals,
Closure: white polypropylene cap, Mercury, Cyanide,
89-400 size, .01S mm teflon liner Nutrients,

Phenois, General,
Sulfide

7 Container: 8 oz. wide-mouth glass jar Same as type S

8 Container: 40 ml borosiliicate THM/VOA

glass vial, Type 1 glass, 24 mm

neck finish.

Closure: black phenolic, open-top,

screw cap, 15 cm opening, 24-400 size.
Septum: 22 mm disc of 2 mii teflon bonded
to silicon for total thickness of 12S mil.

3 Container: 1/2 gallon amber glass, Extractadle
ring hangle bottle/jug, 38 mm neck Orqanics
finish.

Closura: teflion-lined white propyiene
cap, 18-400 size.

us41es
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2 Zontainer: $3Q mi n~atural hign Mercury
i1ensity polyetnylene. colong
bottle, 43 mm necx finisn.
Closure: wnite orooyiene uniined
cap. 43-400 size (or 43 mm).

M 1 gallon plastcte Prefiltraticon

12 Contatner: 2 oz.. side-mouth THM/VOA
straight-sided paragon, flint glass
jar, 53 mm neck closure: white
polyprooylene can, 53-400 st2e,
0.015 mm teflon iiner.

* These bottles must have sufficient overfill to accommocate an actual
zapacity of ! liter of liguid. 3ottle manufacturers refer O tnese dottles as
32 ounce votties, however all 3 ounce dottles co not have sufficient

sverfill to meet the requirement.

NOTE: Containers and component matertal specifications different than,
But equivalent ta, the manufacturer's specificacttons cited
herein may be acceptable. The bDidder shall be required to
demonstrate equivalence prior to Government approval of use of
alternats materials. The Government shall determine
acceptadtlity as part of bidder preaward confirmations (see
Pre-Award 81id Confirmations).

us4186
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CINTAINER IQE4RATICN ANQ CLZANTNG 230CEDURES

The Izntracter snmall clean ang oredare containers and COMDONeNnt Mmatertais
iczsrsing ts e following orocegures specifieq@ ror each container <ype.

txtractanie Organics

- 1 liter amber glass

32 02 glass jar

1/2 gailon amber glass
8 0z glass jar

ontatner Types:

!
S
9
7

i The containers, teflon liners ang caps are toO be washed in nOt tap
~ater with laporatory-grade non-phospnhate detergent.

itnse thnree times with Tap water.

(AR

3. inse three times with ASTM Type [ organic-free water.
4. dry in oven @ 125°C for one hour.

§. Rinse inside and outstde of container with pesticide hexane.

6. OJry containers, linars, and caps in an oven at 125°C for cne nour.
7. Allow containers to cool and seal with tefion lined caps.

3. .abel each container with color coded ladels, with lot number, and
pack in a sealable carton.

9. Place identicai labels on exterior of carton and store in a
designated contaminant-free area.

:[. Pyrqeanle Qrganics:

Container Types: 8 - 40 ml glass vial
12 - 2 02. glass jar

1.  Containers. teflon-backed septa and caps are washed in hot tap water
with laboratory-grade non-phosphate detergent.

' 2. Rinse three times with tap water.
3. QUnse three times with ASTM Type [ corganic-free water.

‘ 4. Qven dry vials, containers, caps, :epta, and tefion-iined 1ids at
125°C for one hour.

ysaies
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220l 4 a zantaminant-frae area.

Seal svals w1th saota (teflon s Ze 23wnhn) ingd ciap. Seal zzntarners
with 233 ang liner.

-abei eacn vial ang container with color coded label with 1ot numper.
aNg pack in a cartan ang seal.

Place identical lapel sn outside of carton with respective 10T number
ang store In a contaminant-free area.

. Metals, Mercury, Cyanide, Radiocactivity

Container Types: 3 - 'L hign-gensity Polvetnyvliene
3

- 312 92 glass jar
1) - 230 mi nigh-gensi1ty Pclyethyiene
7 - 3 0z 3lass jar

The totties and caps are washed in tap water with lapboratory grade
non-pnosphate cetergent.

Rinse with SOL reagent grade HNOJ.
Rinse three times with ASTM Type [ deionized watar.
invert and dry in a contaminant-free area.

Cap each container, label with color coded labe! with !ot number ing
place in a carton.

Label carton with the same |ot number and store in a contaminant-free
area.

Prenois, Nutrtents, General, Pre-filtration, Sulfide

Container Types: 3 - 1L high-density Polyecnylene

S - 32 02 glass jar
11 - 1 gallon pilastic
7 -8 oz glass jar

Wash containers in tap water with laboratory-grade non-pnosonate
Jetergent. Hash c208 in & separate wasn.

Ringe three times «ith tTaD water.
Rinse three times with ASTM Type [ detontZed water.

Invert bottles and gry in a contaminant-free area.

usa1es
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T 230 zotTlas ang lapei ~1th csicr :zcea ipei «ith 10T Aumper ing zacx
1 carsan.

-icel t"e@ 7irton with the same -t ~umper ing sIore '° 3
contaminant-Ffree ared.

(¥ 1}

/. 211 ing Grease

cntatner Types: S - 32 o0z glass jar
7 - 8 02 glass jar

The containers, teflon liners. ingd caps are wasnhed ‘n nOt tap water
«ith laporatory-grage non-pnosonate aetergent.

linse tnree T'Mes ~1TN tap water.
I.  Rinse with ASTM Type [ deionized water.

4. dry in oven at 10S°C for one hour.

§. Allow contatners to cool and seal with teflon Iined caps.

6. Label each container with color coded labels with iot numbar ang sack
in 4 seatadble cartom.

~-4

Place identical labels on exterior of carton and store in a
designated contaminant-free area.

US411g
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1.0 INTRODUCTION

1.1 OBJECTIVES OF SAMPLING PROGRAM

This Sampling and Analysis Plan (SAP) describes the field activities
required for the Operable Unit in the Southeast Rockford Groundwater
Contamination Area. The objectives of the sampling program are as follows:

o Determine the need for an alternate water supply in areas affected
by the contaminant plume;

o Obtain water quality data from residential and industrial wells in

areas where gaps currently exist;

o Evaluate current risks to public health resulting from the
contaminated groundwater; and

0o Acquire information needed to assess feasible remedial actions.

1.2 SAMPLING TEAM RESPONSIBILITIES

Field sampling will be performed by Camp Dresser & McKee (CDM). The Field
Operations Organization is shown in Figure 1-1. Responsibilities of the
sampling team are described below.

Field Manager

The Field Manager (FM) (in conjunction with the Site Manager), will be
responsible for assigning responsibilities to members of the sampling team,
as well as overseeing all field activities. The FM will coordinate
mobilization and demobilization for the sampling team, as well as for any
subcontractors. The FM will be responsible for keeping the Site Manager up
to date on all sampling and subcontractor activities.

16813,28
us4113



FIGURE 1-1

SOUTHEAST ROCKFORD OPERABLE UNIT
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Sampling Team Leader

The Sampling Team Leader (STL) will be responsible for the sampling
activities, will assure the availability and maintenance of all sampling
equipment and materials, and will maintain an adequate supply of shipping
and packing materials. The STL will supervise the completion of all
chain-of-custody records, the proper handling and shipping of the samples
collected, be responsible for the accurate completion of field log books,
and provide close coordination with the Field Data Coordinator (FDC) and
the Field Manager (FM). The STL or FM will be present whenever samples are
collected.

Sampling Team Member(s)

The Sampling Team Member(s) {(STM) will perform field measurements, collect
samples, prepare samples for shipping, and decontaminate sampling equip-
ment, as directed by the STL.

Field Data Coordinator

The Field Data Coordinator (FDC) will remain in the Support Area and will
accept custody of samples from the sampling team. The FDC will be
responsible for the completion of all chain-of-custody and sample traffic
control forms. The FDC will also be responsible for maintaining communi-
cations with on-site personnel and off-site laboratory personnel, as well
as for logging all communications and site entries and departures.

Site Health and Safety Coordinator (SHSC)

The SHSC is responsible for daily supervision and documentation of all
safety, decontamination, environmental monitoring and field medical
monitoring activities. The SHSC is also responsible for assuring that all
field personnel comply with the provisions of the CDM Health and Safety

16813/28
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Assurance Manual and site Health and Safety Plan. The SHSC has the
authority to suspend site work if conditions become unsafe, if HSAM/HSP
requirements are not met, or if he/she determines that an upgraded level of
protection may be required. The SHSC is responsible for designating and
marking restricted areas during various site activities and for
redesignating these areas when it is appropriate to do so.

Safety Technician

The Safety Technician (a designated member of the sampling team) will aid
other Sampling Team Members with the donning and doffing of protective
clothing, decontamination of sample containers and equipment, and will be
available to replenish miscellaneous supplies, such as ice and vermiculate,
as needed. The Safety Technician will report directly to the SHSC in
health and safety related duties and will assume the responsibilities of
the SHSC in the event of his/her absence from the site or in an emergency.

1.3 SCOPE OF SAMPLING ACTIVITIES

The scope of sampling activities covered by this plan include the
collection and analysis of 189 samples: 155 of these samples are
investigative, 17 are field duplicates, 15 are trip blanks and 17 are field
blanks. Samples will be collected from residential, municipal and
industrial wells. The sampling and analysis program, including specific
parameters which will be analyzed and quantity of quality control samples,
is summarized in Table 1-1.

- Samples will be collected over a period of two weeks.
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SUMMARY OF SAMPLING AND ANALYSIS PROGRAM

TABLE 1-1

Matrix

Total

174

174

¥4

12

QA Samples
Investigative Field Field
Samples Duplicate Blank
Sample Matrix Field Parameters Laboratory Parameters No.  Freq Total No. Freq Total No. Freq Total
Residential pH, Specific SAS for volatile 1 144 1 144 15 1 15 15 1 15
Wells Conductance, organics from CLP
Temperature
SAS for Qetals 144 1 144 15 1 15 15 1 15
from CLP
Municipal pH, Specific SAS for volatile 1 1 1 1 1 1 1 1 1 1
Supply Conductance, organics from CLP
Well Temperature
SAS for ’eta\s 1 1 1 1 1 1 1 1 1
from CLP
Industrial pH, Specific SAS for volatile ) 10 1 10 1 1 1 1 1 1
Wells Conductance, organics from CLP
Temperature
SAS for Qetals 10 1 10 1 1 1 1 1 1
from CLP
* A trip blank will be included with each shipment of volatile organic samples. An estimated 15 trip blanks will be required.

ok One sample out of every 20 {or portion thereof) will be collected as a matrix spike duplicate sample.

1

2 CLP SAS metal parameters are listed in Table 5-2 of the QAPP.

CLP SAS volatile parameters are listed in Table 5-1 of the QAPP.
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2.0 SAMPLE LOCATIONS AND RATIONALE

Because IDPH has sampled the Southeast Rockford area extensively since
1984, as discussed in the Work Plan, the IDPH data set was considered along
with the TAT data set, in determining the current concentrations of
contaminants across the study area. Movement of contaminant plumes
throughout the subsurface can cause concentrations to vary with time, as
measured at a single location, such as a private well. 1In order to
minimize any potential effects related to temporal variations in
contaminant concentrations, only data from 1988 to the present was
considered in this study. The existing data in conjunction with the
information provided by the IEPA well survey was used to design the
sampling network described below. Figure 2-1 shows the current
contaminant plume as defined by the existing data.

2.1 RESIDENTIAL WELL SAMPLING

CDM proposes to collect 144 investigative samples (not including QA/QC
samples) from residential wells in the study area to complement the
USEPA/TAT and IDPH data and to more accurately define those residences
affected by groundwater contamination. The principal objective of the
sampling during the Operable Unit is to identify residential wells in the
study area that 1) are contaminated at levels between the MCLs and the
method detection limits for the contaminants of concern; 2) are not
currently served by municipal water; and 3) will not be served by the
extended watermains to be installed by the USEPA. An additional objective
of sampling is to maximize data coverage by avoiding resampling of
residences that have been previously sampled. Therefore, the proposed
sampling locations are concentrated outside of the known plume area (areas
that were not sampled during previous studies or areas where previous
sampling indicates variable contaminant concentrations). However, a small
amount of resampling of residences previously sampled by IDPH is proposed

16813,/02
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(approximately 7 percent of the number of investigative samples) to assess
plume movement, seasonal effects, and to verify comparability of data from
the current study with data from previous studies.

IEPA has conducted a residential well survey to identify residents in the
study area that may use private wells to obtain potable water. The survey
was conducted by directly sending questionnaires to residents that may be
affected by the groundwater contamination. The survey coverage is not
complete; areas south of Sawyer Road were not contacted, and no response to
the survey was obtained for about 25 percent of the residences in the area
covered by the survey. The area south of Sawyer Road is currently being
addressed by IEPA by the ongoing residential well survey. The existing
survey data is the most current and applicable data regarding existence of
private water supply wells in the area, therefore the survey results were
the primary resource used to determine proposed sample locations for the
IEPA Operable Unit. The survey results as of April 4, 1990 were used to
determine the sample locations.

In areas where the IEPA residential well survey did not provide information
on the use of private wells, city of Rockford billing records supplied by
Virginia Wood of IEPA were used to determine private well use. Because of
known inaccuracies in the billing records, some sample locations in the
area south of Sawyer Road were selected in areas where the billing records
indicate that there may be no private wells, in order to achieve adequate
sample coverage. In those areas, locations of private wells will be
identified by the residential well survey currently being conducted by
IEPA. Existence of private wells will be confirmed in the field prior to
collecting samples.

A third source of information used in selecting sample locations was
previous sampling events by IDPH and USEPA/TAT. Residences that hve been
sampled by USEPA were identified from chain-of-custody records and
residences sampled by IDPH were identified from a database listing provided
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by Clay Simonson of IDPH. Residences that have been sampled since 1988
were avoided in the proposed sample locations. However, in order to assess
data comparability and potential plume migration, an overlap of
approximately 7 percent was allowed between residences previously sampled
by IDPH and proposed sample locations.

Finally, the area within the plume as defined by the existing data, areas
to be served by the USEPA Removal Action proposed water main, and
residences previously sampled by USEPA have been excluded from the proposed
sample locations. The area to be addressed by the Removal Action has been
determined based on a map provided by USEPA.

Using these sources of information, a list of proposed sample locations was
developed, which is included as Table 2-1. A map of proposed and existing
sample locations is included as Plate A attached to the back cover of this
document. Because of the inaccuracies inherent in the database regarding
locations of private wells in the study area, these sampling locations
should be considered tentative, and may be modified in the field depending
on access, the presence of private wells, and other factors. Any remaining
data gaps or inaccuracies in the proposed sampling locations will be
addressed in the field by a door-to-door survey. Alternate sample
locations will be chosen as close to original locations as possible.

In order to achieve sample coverage in a cost-effective manner within the
areas to be sampled, a total of 144 investigative sample locations are
proposed, which will define the horizontal extent of groundwater contami-
nation within a lateral resolution of one block or better. Because the
depths of the screened intervals for private wells at the proposed sample
locations are not known, it is not anticipated that the proposed samples
will define vertical extent of groumdwater contamination. This information
will be requested during sampling, but it is doubtful that local residences
will have this information.

16813,02 Us4i121



Table 2-1: SE Rockford Operable Unit

Proposed Sample Locations

Street Address Street Address Street Address
4th 2805 11th 3015 Brooke 106
4th 2820 11th 3119 Brooke 202
4th 2917 11th 3208 Brooke 326
4th 3011 11th 3215 Brooke 411
4th 3045 11th 3301 Brooke 430
5th 2604 11th 3329 Brooke 613
7th 3115 15th 3135 Brooke 823
7th 3221 16th 3102 Brooke 914
7th 3305 16th 3122 Brooke 1101
7th 3337 17th 2602 Brooke 1202
8th 2914 17th 3120 Brooke 1317
8th 3009 17th 3141 Collins 2801
8th 3109 18th 3110 Collins 2825
8th 3138 19th 2622 Collins 3029
8th 3201 20th 2703 Collins 3109
8th 3237 20th 2717 Collins 3126
8th 3301 20th 3109 Collins 3245
8th 3337 Barmum 305 Collins 3310
9th 2624 Bamum 409 Fitch 407
9th 2730 Bamum 505 Fitch 507
9th 2808 Barnum 611 Fitch 601
9th 2842 Bamum 825 Fitch 807
9th 2927 Bildahl 3009 Grant 3045
9th 3102 Bildahl 3017 Grant 3107
9th 3210 Bildahl 3038 Hamilton 1735
9th 3245 Bildahl 3122 Harrison 733
10th 2627 Bildahl 3141 Harrison 1001
10th 3110 Bildahl 3206 Harrison 1713
11th 2613 Bildahl 3302 Harrison 1817
11th 2955 Bildahl 3338 Harrison 2315
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Table 2-1: SE Rockford Operable Unit
Proposed Sample Locations

Street Address Street Address
Johnson 1737 Ranger 801
Kennon 315 River Blvd. 3007
Kennon 415 River Blvd. 3117
Kennon 517 River Blvd. 3125
Kennon 621 Rock Riv. Ave 508
Kishwaukee 3037 Roosevelt 843
Kishwaukee 3112 Sandy Hollow 728
Kishwaukee 3302 Sandy Hollow 826
Kishwaukee 3336 Sandy Hollow 1202
Lapey 3013 Sandy Hollow 1306
Lapey 3038 Sandy Hollow 1820
Lapey 3137 Saner 2905
Lapey 3213 Saner 3011
Lapey 3230 Saner 3110
Lapey 3325 Sawyer 319
Lindale 2406 Sawyer 407
Lindale 2620 Sawyer 525
Lindberg 2412 Sawyer 615
Lindberg 2619 Sewell 2622
Lyran 1616 Sewell 2646
Lyran 1701 Sewell 3137
Marshall 3125 South 527
Marshall 3137 South 619
Martin 430 Taft 801
Martin 508

Martin 618

Mattis 827

Olsen 2812

Pershing 1637

Pershing 1726
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In the area west of 8th Street proposed sample locations were selected with
a sample density of one sample per block. Because the residential well
survey has not yet been completed, some proposed sample locations were
chosen at residences where existence of a private well has not yet been
confirmed. Consequently, it may be necessary to adjust these sample
locations in the field. 1In this event, the target sample density of one
sample per block will be maintained if possible. There is very little
existing data in this area, therefore it is felt that a distribution of one
sample per block is necessary to define the plume. This distribution also
assumes that if water mains are installed in this area as part of the
Operable Unit they will extend the entire length of the block because it
will not be possible to determine any mid-block cutoffs with one sampling
point per block.

In the area east of 8th Street, proposed sample locations were chosen by
CDM in conjunction with IEPA and USEPA. For the purposes of this
investigation, it has been assumed that existing USEPA/TAT and IDPH data
adequately define the plume of VOC-contaminated groundwater at TCE
concentrations greater than or equal to the MCL (5 ppb). All proposed
sample locations have therefore been selected outside the 5 ppb TCE contour
(Figure 2-1). The TCE plume was chosen to represent the extent of
groundwater contamination by VOCs because the area represented by the plume
of groundwater contaminated at levels exceeding the MCL for TCE encompasses
all areas exceeding the MCL for the other VOCs detected at the site.

In those areas outside of the plume east of 8th Street, sample locations
were selected based on existence of data gaps, presence of private wells,
and previous sampling episodes. Within the constraints of these para-
meters, a sampling density of 1 to 2 samples per block was established as a
goal, with the greater sample density concentrated near the margins of the
plume. In this area it may be possible to have better lateral definition
of the affected blocks by using a combination of existing and new data.
This will be dependent on the degree of data comparability between the
sampling events. '
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Figure 2-1 also shows the approximate contour line for homes with TCE
values below detection limits based on existing IDPH and USEPA/TAT data.
This line should be considered approximate because the data collection
dates extend over two years (1988 and 1989) and the detection limits and
analytical methods used have not been defined. The area east of 11lth
Street has been more extensively sampled than that area between 8th and
11th Streets. Therefore, a distribution of approximately one residence per
block east of 1lth Street and a distribution of two residences per block
between 1lth and 8th Streets were chosen based on the distribution of
existing data. Sample locations have been selected both inside and outside
the non-detect contour line. The sampling in areas outside the non-detect
contour line is warranted in order to assess the extent of the metals
contamination and in order to assess the cumulative health risks associated
with the target volatile compounds (including TCE) that may be present at
levels below the detection limits of the existing data.

2.2 INDUSTRIAL WELL SAMPLING

A review of aerial photographs indicates that there are approximately 26
sizeable industrial operations in the study area. Based on results of the
response to the IEPA well survey, CDM will determine whether any of these
industries are using groundwater as a potable water source. Only those
industries using private wells for potable water will be sampled. It is
anticipated that groundwater samples will be collected from a maximum of 10
industrial locations. Selection of industries to be sampled will be based
on location with respect to the contaminant plume and accessibility of
sampling, in addition to the requirement that the groundwater is used for
potable water.

2.3 MUNICIPAL SUPPLY WELL SAMPLING

In addition to sampling residential and industrial wells, a sample from
Municipal Supply Well 35, located at 2944 Bildahl, will be collected. This
sampling will be conducted to provide information for subsequent FS tasks.
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3.0 SAMPLING PROCEDURES

3.1 SAMPLE COLLECTION

The sampling procedure for residential, industrial and municipal wells for
metals and VOC analysis is briefly summarized as follows:

16813/03

The closest accessible sampling point to the well (sink faucet,
influent valve for water softener, etc.) will be fully opened and
allowed to purge until a stable water temperature is attained.
This will be determined by direct measurement of the flowing water
with an electronic thermometer on one-minute intervals. Once the
flowing water has stabilized to + 0.5°C for three consecutive
measurements, the water temperature will be considered stable and
sampling will commence.

Every attempt will be made to sample a point of influent closest
to the well in order to bypass any carbon filtration, water
softening system, or any other influent purifying or filtration
system. In the event that an influent sampling point cannot be
located before the influent is treated by a water purifying
system, the point of sampling and the type of purification
system(s) will be documented in the field notebook.

Because these samples will be collected from sample points prior
to any treatment (such as chlorination) it will not be necessary
to test for the presence of chlorine in the samples.

pH, specific conductivity and temperature will be measured and
recorded in accordance with procedures described in Appendix A to
this Sampling Plan. A flow rate of approximately 100 ml/minute
(as measured with a graduated cylinder and a portable timepiece)
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will be attained and an appropriate number of decontaminated 40-ml
VOA bottles will then be slowly filled, leaving no headspace (air
bubbles) in the sample bottle. Care will be taken during filling
the sample bottles to avoid agitation of the water. No chemical
preservatives will be added to VOA samples.

o After filling the sample bottle, the cap will be securely
tightened and the bottle will be inverted and tapped firmly on the
heel of the hand. 1If bubbles are visible, the bottle will be
emptied and a new sample will be collected.

o Following sample collection for VOC analysis, the water flow from
the tap will be increased to a nominal rate and a one-liter
polyethylene sample bottle will be filled with tap water to a
level equal to the shoulder of the sample bottle.

o Nitric acid (HNO, ) will be added as a preservative to the sampled
water in the amount necessary to reduce the pH of the water to <2.
The pH of the sample will be tested with litmus paper on all
samples collected for metals analysis.

o The filled sample bottles will be decontaminated by rinsing with

deionized water.

o The sample bottles will be sealed in a zip-lock bag and
immediately placed in an iced cooler.

o Surgical gloves will be worn by the sampler while collecting the
sample to avoid cross-contamination.

If the industrial or municipal wells have been pumping within the last 6

hours they will be purged using the same procedure as for the residential
wells. If a well has been inactive for more than 6 hours, the effort will
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be made to pump the well until the system piping has been purged. An
estimate of system volume will be made and temperature will be used to
determine stabilization as previously described. Once the system is
purged/stabilized, the sample will be collected using the previously
described procedure. As with residential sampling, all efforts will be
made to collect a sample prior to any treatment or filtration.

Further details of sampling procedures for the collection of water samples
from residential water supplies are described in Appendix B to this

Sampling Plan.

3.2 SAMPLE CONTAINERS AND PRESERVATION

Four 40-ml glass VOA bottles for WOC analysis and one 1l-liter polyethylene
sample bottle for total metals analysis will be collected at each sample
location, in accordance with the October 27, 1989 USEPA Region V Sample
Handling Manual. Sample bottles and vials will be supplied by the IEPA
Sample Bottle Repository. Samples will be analyzed by a laboratory
certified by the Contract Laboratory Program (CLP). At sample sites where
duplicate samples will be collected, double sample volume (eight 40-ml
glass vials and two l-liter polyethylene bottles) will be supplied to the
lab for analysis. At sample sites where matrix spike/matrix spike
duplicates (MS/MSD) are collected, eight 40-ml glass vials will be supplied
to the lab for analysis. No additional sample volume of water for metals
analysis will be required or supplied to the lab for MS/MSD analysis.
Samples for VOC analysis will not be preserved with HCL but will be chilled
in an iced cooler to a temperature of 4°C. Samples for metals analysis
will be preserved with nitric acid to a pH<2 (approximately 5 ml 1:1 nitric
acid per bottle) and will not require cooling.

Sample collection, containerization and preservation will be performed in
accordance with procedures in the USEPA Sample Handling Manual, contained

in Appendix C to this Sampling Plan.

16813/03
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3.3 SAMPLE HOLDING TIMES

The respective sample holding time for drinking water analysis for volatile
organics and total metals is 7 days and 6 months from sample collection to
analysis. To expedite sample analysis, the samples will be shipped to the
laboratory via an overnight carrier (i.e., Federal Express) on the day the

samples are collected.

3.4 SAMPLE PACKAGING AND SHIPMENT

Following sampling, the sample bottle exteriors will be decontaminated near
the sampling location, or rinsed with potable or distilled water prior to
shipment. The Field Manager will help the Field Data Coordinator prepare
documentation and package the bottles for shipment according to the

following procedures:

0 Ensure that the sample is properly preserved; tighten cap

securely.

o Place containers in a cooler lined with two inches of vermiculite
or equivalent absorbent material and maintain at 4°C with cold
packs, or ice sealed in plastic bags (for VOC samples); fill
remaining space in cooler with additional packing material.

o Put chain-of-custody forms and traffic reports in a zip-loc bag
and tape to inside of cooler lid.

0 Close cooler and seal with strapping tape; if cooler has a drain
port, seal it with tape; place one custody seal across closure at
front of cooler and across hinge area at back of cooler, or rear

side corner.

o Affix airbill with shipper’s and cosignee’s addresses to top of
cooler; if samples are liquid, place "This End Up" labels
appropriately.

16813/03
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The Field Manager will contact the Sampling Coordinator to confirm sample
shipment dates two weeks in advance for Special Analytical Service (SAS)
analyses to CLP. The Field Manager will notify the Sampling Coordinator of
any last minute changes in the sampling schedule.

Upon shipment of samples to the Laboratory, the Field Data Coordinator will
call the Sampling Coordinator (before 5:30 p.m. Central Standard Time on
the day of shipment, or early the following morning). The Sampling
Coordinator must be notified by 2:00 p.m. on Friday for shipments to the
CLP for Saturday delivery/pick-up. The Sampling Coordinator will be
provided with the following information:

Case and/or SAS numbers (if applicable);
Name of laboratory(ies);

Date of shipment;

Carrier, airbill number;

Number and matrices of samples shipped; and

N N W N

Information regarding changes and delays pertaining to the
activity.

The Sample Identification Record form will be used to record this

information. A copy must be sent to the Sampling Coordinator with the
other sample documents, which include copies of the CRL Basic Data forms or
SAS Packing List, and Chain-of-Custody forms.

The Central Regional Laboratory Sample Data Report form for samples being

sent to the CLP must also be sent to the Sampling Coordinator. These forms
are not sent to the CLP.

3.5 CHAIN-OF-CUSTODY PROCEDURES

Chain~of-custody will be maintained throughout the sample preparation
procedure as described in the Quality Assurance Project Plan (QAPP),
Section 7.0.

16813,03
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All information required on the custody tag, including the
signatures of the sampling team leader and a predesignated
location description, will be filled out in the field.

Prior to relinquishing samples for packaging and shipment, one
member of the sampling team will transfer all data contained on
the custody tags to a chain-of-custody record, which the team
leader must sign,

The individual who prepared the chain-of-custody record will
relinquish the samples to the sample handling technician, who will
prepare all CLP traffic reports and affix appropriate traffic
report labels to the sample containers.

The technician will package the samples for shipment ensuring that
all traffic reports, chain-of-custody records and custody seals
are cross-referenced and recorded on the Sample Identification
Record Form and that all sample documentation paper work is
enclosed.

If VOC samples are stored temporarily, prior to shipment, they
will be kept cool (4°C) and placed in a secured storage area.
Coolers will be sealed and custody seals affixed just prior to
shipment.

3.6 DOCUMENTATION

This section outlines the documentation required for all field activities
and sample shipment to be conducted during the Operable Unit Field
Activities.

3.6.1 FIELD LOG BOOKS

Field log books will provide the means of recording data collected during
the performance of RI activities. As such, entries will be described in as

US4131
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much detail as possible so that site personnel can reconstruct a particular
situation without sole reliance on memory.

Field log books will be bound, field survey books. Log books will be
assigned to field personnel, and stored in the document control center when
not in use. Each log book will be identified by the project-specific
document number.

The title page of each notebook will contain:

Person or Organization to whom the book is assigned;
Book Number;

Project Name;

Start Date; and

End Date.

O O 0 O O

Entries into the log book will contain a variety of information. At the
beginning of each entry, the date, start time, weather, name of all team
members present, level of personal protection being used, and the signature
of the person making the entry will be recorded. The names of visitors to
the site, field sampling or investigation team personnel and the purpose of
their visit will be recorded in the field log book. At the end of each
day’s activity, the log will be closed with the time and signature of the
person making the last entry (log-closed line). The log-closed lines and
the following log-open lines will be placed so that no unauthorized entries
can be made in-between. A typical format is presented in Figure 3-1.

Measurements made and samples collected will be recorded. All entries will
be made in ink and no erasures will be made. If an incorrect entry is
made, the information will be crossed out with a single strike mark.

Wherever a sample is collected or a measurement is made, a detailed
description of the location of the station, which may include compass and

16813,/03
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TYPICAL FIELD NOTEBOOK ENTRY FORMAT

LOG-OPEN TIME:

SIGNATURE:

DATE:

WEATHER:

FIELD PERSONNEL:

LEVEL OF PERSONAL PROTECTION:

EQUIPMENT (NAME/CONTROL NO.):

Calibration Date:

Station No. /Location Description:

Film Roll Number:

Station No.

Photograph Numbers:

{Parameter (Units)

Sampling Equipment:

Sample
No. Time Description Depth

Number Volume

Chest No. Comments

I |
I I
I I
I |
I |
| I
I I
I I
| I
I |
I I

—— —— — ——— ot S — —— d—

I
I
I
|
I
I
|
I
I
I
I
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distance measurements, shall be recorded. The number of the photographs
taken of the station with a brief description and the direction faced will
also be noted. All equipment used to make measurements will be identified,
along with the date of calibration.

Samples will be collected according to the procedures documented in the
SAP. The equipment used to collect samples will be noted, along with the
time of sampling, sample description, depth at which the sample was
collected, volume and number of sample containers. Sample location
identifiers will be assigned prior to sample collection. Duplicates, which
will receive a separate CRL sample number, will be noted under Sample
Description.

3.6.2 SAMPLE IDENTIFICATION SYSTEM

U.S. EPA CRL SAMPLE NUMBER

Each sample will be assigned a U.S. EPA CRL sample number, regardless of
the laboratory to which it is sent. The CRL sample number will consist of
nine alphanumeric characters, as follows:

90RSO01xyy
The first six characters (90RS0l) will remain constant for RI sampling.
90 Fiscal year 1990
R Indicates samples sent by CDM

S Designates project manager
01 Designates survey number

16813/03



Southeast Rockford
SAP

Section: 3
Revision: 2

Date: May 1990
Page: 10 of 15

The last three characters will vary during the sampling survey. The
character "x" is a single digit alpha code designating the type of sample:

5 Ssample
D Duplicate sample
R Blank sample

The character "yy" is a 2-digit (01 through 99) number designating the
sample number. After 99 samples have been collected for the survey, the
survey number (characters 5 and 6) is changed. For S-type samples, "yy" is
used to consecutively number samples taken during this survey. For
duplicate (D-type) samples, "yy" is the same as the sample number of which
it is a duplicate. For blank (R-type) samples, "yy" is the consecutive
number of blank samples taken during this survey.

EXAMPLE U.S. EPA CRL SAMPLE NUMBERS

o 90RS01s01, 90RS01502, 90RS01S03
Samples No. 01, 02, and 03 of Clark’s Survey No. 1.

o 90RS01D02
Duplicate sample of Sample No. S02.

o 90RS01R01, 90RSO1R02
Blank sample No. 01 and 02.

The sample identification number(s) will be recorded in the field log book
and on all other paperwork and labels and will be cross-referenced to
chain-of custody and pertinent shipping documents. A description of the
sample location will be entered into the field log book, including compass
directions and distances from reference points, if applicable.

16813/03
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SAMPLE LOCATION IDENTIFICATION

For this project, samples will be collected from residential, industrial
and municipal wells for the purpose of determining if the water exceeds
drinking water standards. Each sample will be identified by the property
address where the well is located. All sample location addresses will be
recorded in the field notebook. The Sample Identification Record Form
(Figure 3-2) will also be used for computer tracking and identification of
each sample. All proposed sample locations and associated address
identifiers are shown on Table 2-1.

The sample CRL number and traffic report or SAS number will be cross-
referenced to the address location of the sample as recorded in the field
book. Sample duplicates and matrix spike/matrix spike duplicates will be
marked on the USEPA CRL sample documentation as described previously in
this section.

3,6.3 SAMPLE DOCUMENTATION FORMS

Sample documentation required by the U.S. EPA are numbered and will be
accounted for, If a document is voided, it should always be saved and
returned it to the Sample Coordinator. Copies of the multiple-copy forms
must accompany samples to the laboratory. The other copies must be sent to
the Sampling Coordinator immediately following sampling shipment.

A) Chain-of-Custody Form

1) One form per shipping container (cooler) will be used.

2) Carrier service does not need to sign form if custody seals remain
intact.

3) Will be used for all samples.

16813,03
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FIGURE 3-2

SAMPLE IDENTIFICATION RECORD FORM

SITE NAME SITE NUMBCR
Case Vratfic Repory Chain of Lab Doate Dote

Nomber] Motrix | Lctn CRL Number SMO Number]  Custody Code | Sampled | Shipped Alrb#_ Number

1 4 A2 1. 441413 L4414 Ad A A A A A A AR AL LA A AL 2 A 4 4 4 4 4 2 4 2 X A4 A A 1 4 3 A A S A A A A A & 2 2 3 4 2 4 4 22 3 8 & %2 3% 2

L 4 L L A A k2 2 AL 44 A L A A 4 4 4 4 4 A A L 4 AL A 4 4 4 A i 4 8 8 4 A AL 4 4 4 4 A4 4 A 4 3 4 4 4 44 A A A & A A 4 A 5 8 & 5 & & 8 & 5 4 44

1.4 41 4 4 4 1 3 A4 2 4 LA 0 A 4 42 0 A A hd A A A A 4 A Q A4 4 0 2 4 0 A A4 4 4 LA A A 4 A 4 4 4 A A A & 2 4 & 2 2 4 & & & A 2 0 3 B 8 43

AL A A LA 4 A A A b A b A A A A A A A A A 0 0 0 B A A A A A AL AL D A A 0 4 4 AL A A A A A A A AL A A A 0 0 4 4 4 & A & & A A& A & & 2 3 3 4 8 40D

1 4 48 4 AL A L 8 A A AL A A S 4 0 2 0 A 0 A A 2D Ao A A 4 A & A A A A b 0 0 d AL 3 A LA A A ) A 0 A 8 4 A A 0 4 A & & 2 0 A A A 5 4 0 A B 4D

A A A A 0 A 4 4 A ) AL 4 2 A 4 Al A4 L AL A A A R A 0 A A A0 0 4 4 2 22 22 ) & A % 4 422D

o

L1 11 L A A A D A A A A AL 4 4 0 2 A R

111 . .. LA 4 A 4 4 A 5 A 0 4 A 4 A 2 ) 4 4 4 4 4 4 0 A4 4 3 4 4 A4 A 44l A A L s L I W\ A 4 & A 2 4 A 28 22 2 A 34 2 2 2R3

- A A A A A A A A A A A A A A A A A 4 4 A A B A A 4 A A A A A A A 2 A A 4 A A A A4 & AL A A L A A A A A AL A 4 2 2 A A 2 A 4 0 4 2 3 4 2 4 2 A

3 & 1 2 4 4 2 22 . A4 2 4 0 A & 3222 A I | A A 4 2 5 4 ) 4 1 4 I | A AL Al A S 4 A 3 43 & 4 A A A A 2 2 &2 ALY

WHEN FILLING OUT SAMPLE IDENTIFICATION RECORD FORMS:
1) ONLY ONE CASE NUMBER PER SAMPLE 1D RECORD FORM

2) LIST TRAFFIC RFPORT (SMO) NUMBERS IN NUMERICAL ORDER
{DO NOI 1IST ACCORDING TO CRI NUMBFRS)
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B) Chain-of-Custody Seals

1) Two seals per shipping container will be used to secure the lid and
provide evidence that samples have not been tampered with.

2) Seals will be covered with clear tape.
3) Seal numbers will be record numbers on Chain-of-Custody Form.
4) Seals will be used for all samples.
C) Special Analytical Service Packing List
1) Up to twenty samples can be listed per form.
2) Will be used only for samples sent to CLP for SAS analysis.
3) Samples are numbered using the SAS number assigned by CLP followed
by a hyphen and progressive numerical designations, beginning with

1 (e.g. 2000E-1, 2000E-2, 2000E-3, etc.)

4) 1f sampling extends over several days and more than one PL is used,
care must be taken to not repeat sample numbers.

5) Sampler will include bottom 2 copies of form with sample shipment;
top copy will be returned to SMO and the second copy will serve as
the sampler’s file copy.

D) Sample Tags

1) Each sample container will have a Sample Tag affixed to it with
string or wire.

16813,/03
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2) Traffic Report number and Case Number will be recorded in the
"Remarks" section of the tag.

3) Sample Tag Numbers will be recorded on the Chain-of-Custody Forms.
4) Will be used for all samples.

E) CRL Sample Data Report
1) WwWill be completed for all CLP samples.

2) For samples sent to CLP Laboratories, these forms will be sent to
Sampling Coordinator to be forwarded to the RSCC.

3) The forms will be necessary for the U.S. EPA to track the samples
and ensure data validation.

F) Sample Identification Record Form

1) Will provide a means of recording crucial sample shipping and

tracking information.

2) This form will be maintained for each sample shipment and forwarded
to Sampling Coordinator upon sample shipment.

All paperwork accompanying the samples being shipped to the CLP labora-
tories will be sealed in a plastic bag that is taped to the inside of

the cooler 1lid. Copies of the chain-of-custody forms, and other paperwork
(if possible) will be retained for the field files.

The sample handling technician will maintain lists cross-referencing site

sample numbers, custody tag number, SAS numbers, analyses to be performed,
custody seal number, shippers’ airbill numbers, and consigned laboratories,

16813/03

US4139



Southeast Rockford
SAP

Section: 3
Revision: 2

Date: May 1990
Page: 15 of 15

in a bound log book using black ink and on the Sample Identification Record
Forms. For more details on sampling paperwork, refer to the "User’s Guide
to the Contract Laboratory Program", USEPA, Washington D.C., December 1986
and the excerpt from the USEPA Sample Handling Manual in Appendix C.

16813,03
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4.0 DECONTAMINATION PROCEDURES
Procedures to be followed to decontaminate equipment and personnel will be
fully described in the SE Rockford Health and Safety Plan. The procedures

are summarized below.

4.1 PERSONNEL DECONTAMINATION

Since sampling will be of drinking water samples, no work zones are
anticipated. All necessary decontamination procedures will be conducted in
accordance with the protocols set forth in the Site Health and Safety Plan.

4.2 EQUIPMENT DECONTAMINATION

Since sampling will be of drinking water samples, no equipment
decontamination is anticipated.

4.3 SAMPLE BOTTLE DECONTAMINATION

Sample bottles for shipment to the laboratories will be decontaminated by
rinsing the exterior with potable or distilled water. Solvents will not be
used to wash sample bottles.

4.4 STORAGE AND DISPOSAL OF RI GENERATED WASTES

The sampling activities are not expected to generate solid and liquid
"waste".

16813,/30
usa141



Southeast Rockford
SAP

Section: 5
Revision: 2

Date: May 1990
Page: 1 of 3

‘5.0 FIELD QUALITY CONTROL PROCEDURES
To ensure the level of data quality required for Superfund Remedial
Investigations, the following Quality Control (QC) procedures will be

performed. QC sample requirements are summarized in Table 5-1.

Field Duplicates

One duplicate sample will be collected for every 10 samples (or portion
thereof) collected in the field. Duplicate samples will be collected at
the same sample volume and in the same type of container as the other

samples.

Field Blanks

One field blank water sample will be prepared for every ten samples
collected. Field blanks will be prepared by filling water sample bottles
with reagent grade distilled water to the same volume as the drinking water
samples. Sample bottles for all parameters will be prepared. These
samples will be prepared in close proximity to an actual sample location.
This location will be recorded in the sample field bock log.

Trip Blanks

A trip blank for volatile organic analysis (VOA) will be included in each
sample shipment for volatile organic analysis. The trip blank will consist
of 3 40-ml vQA vials filled with reagent grade distilled water. The trip
blank shall be prepared in the office or laboratory, transported to the
field, and shipped with the other samples to the CRL or CLP without being
opened. The trip blank will be documented on a SAS report form for a
shipment being sent to the Contract Laboratory Program. The trip blank

16813,04
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will be documented on the chain-of-custody form and on the CRL Data Form
for a shipment being sent to the CRL.

Matrix Spike and Matrix Spike Duplicates (MS/MSD

One sample out of every 20 (or portion thereof) will be collected for
MS/MSD analysis. Eight 40-ml VOA vials of water will be collected for each
matrix spike sample, as specified in the USEPA Region V Sample Handling
Manual. No additional sample volume will be required or supplied to the
lab for MS/MSD metals analysis. The matrix spike sample will be denoted by
the sample number followed by an -MSD suffix on sample tags, chain-of-
custody forms, and other appropriate sample paperwork.

16813,04
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Table 5-1: Summary of QC Sample Requirements

hiokuipihlebededui

Residential Well

Industrial Wells

Municipal Well

Duplicate

Field Blank

Matrix Spike Duplicate

Trip Blank

4-40 ml
1-1 liter

4-40 ml
1-1 liter

4-40 ml
1-1 liter

4-40 ml
1-1 liter

4-40 ml
1-1 liter

840 ml

4-40 ml

VOA vialsg
poly bottle

VOA vials
poly bottle

VOA vials
poly bottle

VOA vials
poly bottle

VOA vials
poly bottle

VOA vials

VOA vials

N/A

N/A

N/A

1:10

1:20

1 per shipment

144

10*

17

17

10

15*

* Approximate




APPENDIX A

PROCEDURES FOR MEASUREMENTS OF pH, SPECIFIC OONDUCTANCE,
AND TEMPERATURE OF WATER SAMPLES
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l.

2.

3.

4.

Field Medsurement of on in Water
Scope and A licacion

This method fs dopiicadle to samples of surface water and groundwater
with medsurement occuring at the sampling locattion.

Sysmgry of Method

T™he oM of water 1s determined using 4 portadle, fleld pH meter with a
tamperature-campensated combination ¢lectrode.

Appgratus

A) Haake Suchier pMN Mater Stichk
8) 100 =l disposadle deskers

Reggents

A) pH reference duffer solutions:

1) ot e 400 »01
2) pi s 7.00 .01
i) pm = 10.00 +.01

) qistilled water

;alo Han‘lln’ 4nd lﬂnln

Sample aliquets for pi mgasurement shayld de odtained directly from
the sampling point in 100 ol disposadle deakers.

S‘!ibl‘lﬂﬂ

Calidrate the meter/electrode using twe reference solutions tnat
Srecket the expected pi of the sample. Reference solutions should de
4t reel tamperature. [mmerse the electrode in pi 7.00 solution and
aJust the meter is needed. Remove and ringe the electrode and
regeat using the second duffer solutton. Repeat adjustments until
readings are wicnin 0.08 oi units of the reference values. For
agditional infarmacion s00 SIPN Method 6617003.

US4146



9.

10.

1.

Pracedyre

[tmerse tne electorde 1n the water wnile gently agitating. After
a00ut one=nalf minute, record the oM reading to the nearest 0.05
units - provided the meter readings are not flyctudting more than
£0.03 untts. 8¢ ture that temperature compensation MNas Seen
provided for. RemOve ang theroughly ringe the electrode with
distilled water. Reseat the measurement procedure until four
resdings Mave deen odtaingd. For additiongl information see SIMP
Methoe 5617003,

nterference

Prolonged immersion of the electroge in turatd solutions can lead o
plugeing of the 11quid junction and errasic meter readings. The
electrode should bde cledned By gently dlotting with & 1ad tissue and
ringing with d1stilled water.

verificacion aof Accyresey -

Following the Tast of the four reslicate messurements, immerse the
rinsed electrade in eoch of the reference duffer solutions used to
calidrate the mater/electrude prior to sampie ssssursments. [(f the
resdings are not within 0.08 ynits of the reference values,

recal idrate the meter/electrode 4nd re-do the ssasurement of the
sample just tested.

Assegsment of Precigion

Caiculate the aen and standard deviation of the four replicate
nedsurements. [f the standard daviation is greater tham 0.1 units,
re=¢0. the asasurenent of the sample just tested including
calidration and verification,

Regerting
ﬁn the average value of the replicate measurement 20 the nearest
ol units,
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l.

2.

:

4.

Field Measurement of Specific Conductance
erature

Scope and Applicacion

This method ts applicadle to samples of surface water and
Froundwater with sedsurement occuring at the sampling point.

Susmary of Method

The specific conductance and tamperiture of water is determined
using & portadle, fleld conductivity meter Naving sanual temperature
compensation.

Appgratus

A) YSI Modal. 31 $<Cel Mater with waighted prode.
8) 100 al dtspesanle.bessers

Reggents

A) 0.01 N KCL referwnce selution
8) distillies water

;al. namlln’ and Preggrytion

sample aligquots for specific conductance and tEEperature should de
odbtained directly frem the sampling peint in 100 ml dtsposadle
deakers. .

Q‘l ihration

Calibrate the thermaneter in the prode against the fleld
thermeneter. fReedings sheuld e within » 1°C. Calidrate the
spesific conductance eater using the 0.0T N kCL reference solutign.
T™he specific conductance of this solution 1s l413 umnos/cm at 25°C.
AdJust the meter as needed. Temperature calidration snould de
performed weexly., Specific conductanca calidration shouid de
performed daily auring the period of use. For additional
information see SIPN Mathed 6617002.
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Procedure

Check dattery condition Dy turning selector dtal to “Red Line".
Adlust meter as needed. [Mmerse the prode iIn the Dedxer while
gently agitating. Turn selector dial to *Temperature® ina record
temperature to nearest 0.3°C. Adjust manual temperature
compensation dfal to temperature of water. Turn selector dial to
“Conductivity® at the scale range sppropriate to sample conductance.
Record specific conductance to three significant digits. Remove and
thoroughly rinse the conduetance prode and repedat meqsurements unttl
four sets of resdings have deen cbtained. For additiona!
tnformation see SIMP 3617002,

Assessment of Precigion

Calculate the mean and standard deviation of the four specific
conductiance messurements. [f the standard deviation 13 greater than
I3 of the means, re-¢s the medsurement of the sample Jjust tested,

Regorting

Report "'8 dverage values of the replicate measurement to the
nearest 1°C for tamperature and to three significant digits for
specific conductancs.

Us4149
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COLLECTION OF WATER SAMPLES FROM RESIDENTIAL WATER SUPPLIES
1.0 INTRODUCTION

This procedure shall be used to collect samples from existing
residential water supplies for all non-microbiological analyses. The
primary objective of this technique is to collect a sample
representative of the groundwater supply and not water standing in the
delivery system or well casing.

In a nonpumped well, there will be little or no vertical mixing of the
water, and stratification may occur. Water in the screened section
will mix with the groundwater due to normal flow patterns, but the
well water above the screensd section will remain isolated and become
stagnant. Stagnant water may contain foreign material inadvertently
or deliberately introduced from the surface, resulting in
nonrepresentative data and misleading interpretations.

In most cases, groundwater samples from existing residential water
supplies are obtained from taps or spigots on the existing delivery
system. The installation of a new tap for sampling purposes is not
usually warranted. Samples should be collected from the tap closest
to the well as practical and upstream of any filtration or water
treatment device.

Two separate operational steps are required to obtain a representative
sample.

0 presampling system purging, followed by
0 sample collection

Us4151
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2.0 PRESAMPLE PURGING

Before any samples are collected, all standing (stagnant) water should
be purged or removed from the delivery system. The volume of water
contained in the well casing, pressure or holding tanks, and other
plumbing and appurtenances (pipes, hoses, etc.) should be determined.

The system should then be purged with a minimum of three (3) times the
calculated casing volume before sampling commences. Care should be
exercised before pumping a well to preclude the possibility of
overpumping. Excessive pumping can result in flow entering a well
from outside the zone of interest. The purging necessary to obtain a
sample representative af the groundwater supply depends on a number of
factors;

0 pump intake level

o specific capacity of the aquifier

o well efficiency
Information obtained during pumping is required to determine the
specific capacity of the aquifier and well efficiency, therefore, the
purging volume can only be estimated for a specific well for the
initial sampling. Well performance data from the initial sampling
should be recorded for future sampling.

If the sampling tap or spigot has an aerator or filter, it should be
removed prior to purging and sampling. Provisions should also be made
to dispose of the presasple purge water.

For most sampling, purge water may be discharged directly to the
sanitary sewer or on the ground at least thirty (30) feet from the
well. If gross contamination of the purge water is anticipated,
provisions should be made for proper containment and disposal.
Ideally, the contaminated purge water should be contained and stored
until the water samples have been analyzed. Once the contaminants

ARS-12 usaise
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have been identified, appropriate treatment and/or disposal
alternatives can be determined.

3.0 SAMPLING

After the required volume of water is purged from the delivery system,
the sampling tap should be shut off. Sample bottles with required
preservatives should then be brought to the sampling point. Turn tap
on, adjusting the flow to about 100 ml/min. Fill sample bottles as
required for specific analyses to be completed. Shut off tap.
Reconnect all filters, aerators, and treatment systems.

In addition to information normally recorded in field notebook (as
described in Procedure 5621004), the following information should be
included:

resident’s name

address

sampling location (specific tap or spigot)
filtering or treatment systems on delivery system
aerator or filter on sampling tap

well casing diameter (ID)

water level

well volume

pressure on holding tank volume
appurtenances and other plumbing volume
total delivery system volume

purge flow rate

purge time

total purge volume

0000000000000 0O0

4.0 REFERENCES

NEIC Manual for Groundwater/Subsurface Investigations at Hazardous
Wastes Sites (July 1981) Steven W. Sisk

National Enforcement Investigations Center, Denver, Colorado

ARS-12 ysais3
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Manual of Groundwater Sampling Procedures, Scalf, McNabb, Dunlap,
Cosby, Fryberger NWWA/EPA Series
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APPENDIX C
EXCERPT FROM USEPA SAMPLE HANDLING MANUAL
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SAS PACKING LIST

1. Insert assigned SAS case nusber,

2. Insert EPA region nuaber,., V and your contractor cospany nase.

3. Insert sample teas leader's name.

4, Insert sasple teas leader’s office telephone nusber (do not vuse field
office telephone number).

5. Insert date sasple vas taken.

8. Indicate date of shipsent.
7. Insert the site nase only {f {t does not copy onto the lab’s copy (see

note below). Also Jist the sitesspill ID.
8. Insert laboratory name and address. and the carrier name and airbill

number.
9. Indicate nanme of laboratory contact.
10. List SAS saaple numbers. which should include SAS nuaber (i.e.. {f the

SAS 8 is 2743E. the saspies would be numbered as 2743E-01.

2743E-02. etc.)
11. Specify sample satrix, concentration, tag nuaber, and analysis to bde

perforsed (e.g., lov concentration scil sample for PCB analysis.

tag nusber 5-48246).
Indicate whether shipment {s complete at the bottom of the fors.

12. Leave BLANK - laboratory use only.

NOTE: The site nase should not be written on this foras vhile all copies are
attached {f there is no protection to prevent the site name from appearing on
the lab’s copies. The CLP laboratory should not have this inforsation.
Therefore, efther use a site code or separate the copies and only write the
site name on the Regional and SMO copies of this form, if necessary.

THIS 1S A FOUR COPY FORM:
The top copy should be sent to SN0 within a day or two of shipping samples.

The second (yellow) copy should bde sent vith other papervork for a site to
the Region ¥V RSCC.

The bottos two copies (pink and gold) get sent to the CLP laboratories with
the samples.

c-18
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U.S. ENVIRONMENTAL PROTECTION AGENCY
CLP Sample Management Otfice
P.O. Box 318 - Alexandria, Virginia 22313

_ Phone: 703/557-2090 - FTS5/557-2090

SPECIAL ANALYTICAL SERVICE -
PACKING LIST
Sampling Otfice: @— Sampling Date(b Ship To: For Lab Use Only
Sampling Contact: Date Shipped: @ Date Samples Rec'd:
(rame) Site Name/Codg; Received By:
@ C“G) Attns @
(phone)
Sample Sample Description Sample Condition on
Numbers Le., Analysis, Matrix, Concentration Receipt at Lab
1. N . 7\ 28
2. s
3. ¢
8.
- X .
6. E 4 .
7. )
3.
9. e =
. ____(0) ' (1) (E))
e -1 T
12.
13.
14.
13.
16.
17.
18.
19, -
20. v - \} 4
g For Lab Use Only

White - SMO Copy, Yellow - Region Copy, Pink - Lab Copy for return to SMO, Gold - Lab Copy

c- 11

usais? .



SAMPLE TAG

1. Enter your project number for the site. vhich may be the first six
digits of the CRL log nusber (see page C-21).
2. Enter the saspling station code. i.e.., MW1, BLK. SS1, etec.
3. Enter date of sampling.
4. Enter time of sampling (military time only).
5. Specify "grab™ or "composite” saaple with an *X",
6. Insert station location. If the sasple i{s a field blank or if to be used
for the spike or duplicate analysis, notate here.
7. Obtain signature of sampile teas leader.
8. Indicate presence of preservative vith an "X",
9. Specify analytes for analysis with an *X".
10a. Indicate traffic report number (i.e.. EU848 or MEX013) for that sample {f
the sasples are being shipped to the CLP. I[f the samples are going to
the CRL, list the CRL log nuasder.
10b. Indlicate the case numder.
11. Leave BLANK (for laboratory use onlyl. :
12. Enter any desired analyses not listed on the tag provided
(e.g., PCB's, asaonia. sulfide., etc.) and sark the box with
an "X".

NOTE: Each sasple container should have a separate tag.
Al]l field blanks should be designated as such on the sample tags, either in
the 'Resarks’ field (10a and 10b) or In the "Station Location’ field (6).

c-18
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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INTRODUCTION AND INSTRUCTIONS FOR USE OF
MULTI-SAMPLE ORGANIC AND INORGANIC TRAFFIC REPORTS

Istroduction: Samples asd Sample Nembers . =

Coatract Labonitory Program (CLP) multi-mmple Traffic Repors (TR3) can docu-
ment up to tweaty samples shipped 10 oae CLP Ladoratory under one Case Number.

. The TRs must be used for every shipmeat of RAS samples to s CLP aboratory.

The CLP's definition of “amples” is based on the RAS anmalytical program:  (J)
organic, (2) YOA oanly (3) inorganic.

A CLP aample is one matrix — water or 30il — and consists of all the sample aliquots
from s sarsple station location for analysis in one RAS analytical program. The CLP
assigns & unique Sample No. © each such st of uiquoﬁ sent to one CLP haboratory.
The unique Sampie Numbers are priatsd on the adhesive Jadels. The samplers must
accurately transfer thif critical Sampls Number to the TR. :

Organic Sample Numbers ass in the format XX123, and have six labels per strip:
four for extractbles, and two for VOAS (see armachmeat). CAUTION: The organic
sample ladels provide two options for each Sample No. — labels for water samples and
labels for soil samples. USE ONLY ONE OF THE TWO OPTIONS. As individusl
sample will be analyzed as ETTHER 8 water or s %0il, but pever both. DESTROY
THE UNUSED LABELS to prevent duplication of Sample Numbers.

Inorganic Sample Numbers are in the format MXX123 and bave seven labdels per strip:
two for Total Menls, two for Cyanide and three extra (see sttachment). Remember
that the unique Sample No. must oaly be used once so DESTROY THE EXTRA
LABELS.

Use only the labels provided to the Region in which you are sampling. CLP Sample
Numbers are an alphanumeric code specific to each Region:

Letter Code Letter Code
rgani reanic  Rezion Qrganic, Inorganic Reeion
A, MA ] —~ F,MF vi
. MB n G, MG vil
C. m H, MH viil
D, MD 1v . Y. MY 1X
E, ME v ‘ J. M) X

c-1 US4169



REMEMBER:

° mumhmdfu.chmﬂo.m:hcnrympmtdmplumachm
hbontory. -

o Orpanic -.nplu. *VOA Ouly” mmples, and isorjanic mmples ars assigned
separste, unique Sample Numbers. Each consists of all the sample aliquots from a
sample staatioa locatioa.

© A CLP RAS sample will be analyzed as gither a water or 8 20il sample.

o Prevent accidental duplication of Sample Numbers by destroying unused labels.

o Use only the Sampls Numbers specific to your Regioa.
Completiag the Form - Case Doe--nut!n

Enter the Cse No. and SAS No. (if spplicadle) at the sop right of the form.
Complete the boxes in the header: -

Box No. §:

Type of Activity:

If sampling is under Superfund, circle the code which describes the task of the
sampling mission

PA - Preliminary Assessment

St - Site Investigation

ESI - _ Expanded Site Investigsiton

RIFS - Remedial Investigation Feasiability Study
RD - Remedial Design .

RA - Remedis! Action '

ER - ° T Emergenscy Response (Removal)

NPLD -  National Priorities List Delete

O +M- Openstions and Maintenance

If sampling is sot wnder the Superfund program, enter the name of program,
e.5.. RCRA. Eater the site same, the city, state, and Site Spill ID (provided
by Region) in the designated spaces. -



Box No. =

Regloas! Iafermation

Eater the Region sumber, the mame ‘or your mmpling compspny, and your
pame in the designated speces.

-—

Box No. X
Ship To:

Eater the name of the CLP haboratory and its full address in the box. Easter
the name of the sample custodian or CLP contact in the box provided.

Eater the beginning and endisg mmpling dates in the designated spaces.

Enter the date shipped, the earrier code (e.8., F » Federal Express, P =
Purolator, etc.) and the airdill sumber i the approrpiate spaces.

C. Completing the Form - Sample Decumestation

Carefully tragscribe the CLP Sample No. from the printed sample ladels oo the TR in
the space provided.

Complete columns A through E to describe the ample:
Columa A, Sample Description: ..

Enter the appropriate sample description a_ade from Box 6. NOTE: Describe
RINSATES or BLANKS as @) “Leachate® in Columa A. Write the word
.'R;-m-u:or 'B.Iank' in Columa D, the Special Handling section, or in Column
E, the Station Location section. Note: Item ®3 "Oil" and ltem ®7 “Waste® are
for RAS PLUS SAS projects oaly. Do not ship oily samples or waste without
making prior arrangements with SMO.

Columa B, Coacestration:

Organic - If sample is fow or nedinm‘;oncemmion. eater °L". When
shipping RAS plus SAS high concentration samples (previously arranged with
SMO), enter “H°, e

c3 - Us4162



v _
Isorgasic - Eater “L° for fow concentration, "M" for medium conceatration,
and “H° for high concentration (wnder previous RAS plus SAS armangement).
REMINDER: Ship medium sad high concentration organic and imorganic
samples ia metals cane, =

Columa C: RAS Asalysis:
Check the analytical fractions requested on each mmple.
Colums D: Special Handllag:

" Use this space o relevant specify any special haodling requirements. Riaste
or blank samples should be identified as such in this space. When shipping
RAS plus SAS aamples you msy code SAS parameters in the blank space (e.g.,
- A = sulfate, B -"Cl, etc.) and eater the codes in this column.

Colums E: Statios Lecatien: -

Enter the station location in the space provided.

JMPORTANT: SAMPLERS MUST INDICATE ON EACH TRAFFIC REPORT WHETHER SAMPLING

IS COMPLETE OR IF MORE SAMPLES WILL BE SHIPPED UNDER THE SAME CASE NUMBER.
THIS STATEMENT CAN BE WRITTEN ANYWHERE ON THE FORM THAT DOES NOT OBSCURE
NECESSARY INFORMATION, AND CAN BE AS SIMPLE A STATEMENT AS " SHIPMENT COMPLETE
FOR THIS CASE* OR “"MORE SAMPLES TO COME UNDER THIS CASE."

C-4
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- SAMPLER INSTRUCTIONS FOR USE OF
MULTI-SAMPLE ORGANIC AND INORGANIC TRAFFIC REPORTS
HORIZONTAL FORMAT
EPA FORM #9110-1 INORGANICS) AND
FORM 9110-2 (ORGANICS)

1/20/%9
Introdactios -~ Samples and Sample Nambers

The Contract Laboratory Program (CLP) Organic and Inorganic Multi-Sample Traffic
Reports (TRs) document samples shipped to CLP hboratories. You must use TRs each
time you ship Routine Analytical Services (RAS) samples to a CLP laboratory. The
pew horizonml version of the multi-sample TRs may document up to 20 samples
shipped to one CLP laboratory under one Case Number and RAS analytical program.

G.anp!etypumdeﬁnedhy&cmw;mm nenmcnmnuy
three organic/inorganic programs jnorganic, organic, and fast-turbaround VOAs.
Inorganic samples may be analyzsd for Toral Menls, Cyanide or both. Organic samples
may be analyzed for Volatdle Organics (VOAs), Base/Neutral/Acid (BNAs),
Pesticide/PCBs, or any combination of these. VOA-Only samples are in a separate
program from organics becauss of the faster turnaround provided. Inorganic samples
are documented on Inorganic TRs. Organic and YOA-Only samples are documeanted on
Organic TRs.

A CLP ample is one matrix — water or so0il — sever both. The CLP mample is further
defined as consisting of all the sample aliquotss from ons sudon location, for each
marrix and RAS analytical program. For example, let’s say you were sampling at Pond
A. You plan to collest ons water sample and one soil/sediment sample, each to be
analyzed for VOAs, BNAs, Pesticide/PCBs, Toral Meals and Cyanide. All the bottles
for the organic water analysss st this smton — VOA vials, BNA jars, and
Pesticide/PCB jars — make up gne organic CLP sample, not three. All of the borttles
for the grzanic soil analysis — VOA vials and BNA /Pesticide/PCB jars — make up the
second organic CLP sample. The bottles for inorsanic water asalysis st this station -
one for Total Mezals and one for Cyanide — make up gng imorganic CLP sample, not
two. The bottle for jnorganic soil analysis makes up the second inorganic CLP sample
from Pond A. Even though you have collected & water and s soil for five different
analyses from Pond A, you've coliscted four CLP samples — an organic water, aa
organic soil, an inorganic watsr and an inorganic soil. )

The CLP gesenates unique Sample Numbers which must be assigned to each organic,
VOA-Only, and inorganic sample. The unique CLP Sample Numbers are printed on
the adhesive labels. It is your respoasidility ® assign this critical Sample Number
correctly and to transcribe it accurataly on the TR-

If the organic sample will be split between a 14 day VOA-only lab and 2
RAS organic lab, two CLP sample numbers for each sample smust be used.
The VOA only 1ab sample would have one number and the ABN/Pesticides/PC3s
sample fraction would be assigned another nunber. A good rule of thumb

. -is one sample number per ulp‘lc per lab.

Orp.mc and VOA -Only Sl.nph Numbers are in the format XX123, and have ten labels
per strip: four for extractables, two for VOAs, and four blank (extra). (See
Attachment 1.) DESTROY THE UNUSED LABELS to preveat duplication of Sample
Numbers.

e .- -—-—.w - - —— e = - S -——— ememe . .

Inorganic Sample Numbers are in the format MDO(123 and have seven labels per strip:
two for Towl Metals, two for Cyanide and three extra (see Attachment ]1). Remember
that the uaique Sample No. must only be msed ooce. DESTROY THE EXTRA

¥ aDTTYC U84167



Use only the habels provided to the Region in which you are sampling. CLP Sample
Numbers are alphabetically coded to correspond with each Region as follows -

Lem Code Letter Code
A MA 1 F MF Vi
B MB b1 | G MG v
C MC m H MH v
D MDD v Y MY X
E ME v J M X

REMEMBER:

o TRs must be used for each Case No. with every shipment of samples to each CLP
laboratory.

o Organic samples, VOA-Only samples, and inorganic samples are assigned separate,
unique Sample Numbers. Each sample consists of all the sample aliquots from s
sample station location for analysis in one of the three analytical programs.

0 A CLP RAS sample will be analyzad as gither a water or 3 soil sample.

© Prevent accidental duplication of Sample Numbers by destroying unused labels. i

0 Use only the Sample Numbers specific m yout Re;xon.

L e e e— - e - st - e a .-

The samplers must fndicate on each Trafflc Report whether shipment is
complete.

Coumpleting the Form - Case Documestation

B.
(Attachments 2 & 3)
Enter the Case No. and SAS No. (if applicable) at the top right of the form. Complete
the bozxes in the header:
Box No. I:
Type of Activity: )
) (g nn.lpling. is. under Superfund, circle the code which describes the task of the
"‘;’:f“ "“:‘;‘” RD - Remedial Design
ENF - ercem RIFS = Remedial Investigation Feasibility Stud
ER = Emergency Response ('Rcaan!) S1 - Site lnmtipt.ion“ exsibIItY y
ESI - Expanded Site !nmundon ST - State Lead )
O+M - Operations and Maintenance STSI - State Lead Site Investigation
PA - Preliminary Assessment Other =  Please Specify
RA -~ Remedial Action .

If nmphng is oot under the Snoufund pmgrun. enter the pame of prognam, ¢.3., N
RCRA.

Enter the site name, the city, state, lnd Site Spill ID in the designated spaces.

c-9
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Box' No. ' z
Regiosal Information:

Enter the Region number, the same of your sampling company, and your name
in the designated spaces.

Box No. 3:
Ship To: )
Enter the name of the CLP hboratory and its full sddress in.tbe box. Enter the
name of the sample custodian or CLP contact in the box provided.
Box No. & T -
Shippiag Information:

Eater the date shipped, the carrier code (e.3., F = Federal Express, P = Purolator,
etc.) and the airdbill number ia the sppropriate spaces.

Completing the Form - Sample Decumesntation
(Attachmesnts 2-3)

Carefully transcridbe the CLP Sampie No. from the printed sample labels on the TR in
the space provided.

Complete columns A through G to describe the sample:
Columa A, Sample Description:

Enter the appropriate sample dascription code from Box 5. NOTE: Describe
BLANKS as #3 “Leachats” in Column A. Write the word "Blank® in Column D,
the Special Handling section. Note: Item #6 “Oil° and Item %7 "Waste" are for
RAS PLUS SAS projects only. Do not ship oily samples or waste samples without
making prior arrangements with SMO.

Colums B, Coaceatration:

Organic - If sample is estimated to be low or medium concentration, enter "L°.
When shipping RAS Plus SAS high concentration samples (previously arranged
with SMO), enter “H".

Inorganic - Eater "L° for Jow concentration, "M" for medium concentration, and
°H" for high concentration (under previous RAS Plus SAS arrangement).

REMINDER: Ship medium and high concentration organic and inorganic samples
in metal cans.

Colsms C: RAS Analysis:
Check the analytical fractions requested on each sample.
Colums D: Special Handling:

Use this space to specify any special handling requirements. Blank samples
should be identified as such in this space. When shipping RAS Plus SAS samples
you may code SAS parameters in the blank space (e.g., A = sulfate, B = C], etc.)
and enter the codes in this column.
Instructions os the Reverse - - -
(Attachmeats 4-5) ’ US4169

Instructions summarizing CLP sampls volumes, packaging and reporting requirements
are Arintsd An thae haal Af the TD,



SAS Na. (4 sppicadle)

: ! Uniied States Environmental Prolection Agency . 4 Case Number

a Coniract Laborstory Program — Semple Menegement Ofice Organic Traffic Report
w EPA P e sirres ) (For CLP Use Only) __l40000

1. ype of Acuvily (Check one) 2. Reglon N-umber [Sempiing Ca, « Onie ALl Numbel & Sample Deecription (Enter in Colwmn 4)

e o Jm [Fw sT8) mﬂJ Acmt | E‘—"Jml-&lm—J‘ e A1 =45 ¢“7F 10 1. Suriece Waler

A po [ Ist (Sechy | Sampler | 2. Ground Waler

€S PA res| |sTea Jbhn Do F- 3. Leachals

g EY "3 iple volume required for mairis 4. Rinsale
—_— ABC LoAro. opihe/dupioste aqueous sample. 5. g:ums:sm

o Nom 6.

Cleery Dump 123 Ao WAY | st medemanarincsnconton | 3 sy
Cay. Siate V[WEED | oo VA 8. Owher (SAS) (Specily)
__B&;j'bﬂ M A - Xod N, ¢ 800 reverse lor eddisional insiructions.

cLe c.‘:.b. c.f.'e'.o- AAS mm : “ om‘?m o Wm
ol =g el o B - R v

(From obole) Lﬂ"; ::m VOA | BNA rca Sample

FA1L3 a L XXX
Eaqey | 4 | e [slxlX

EAs | 3 | |X Rlavk

o+ ,BPA Form 8110-3 (0-00) Replaces EPA Farm 20767, which may be weed,

)

)

Biue - BMO Copy Pink - Pogien Copy  Whike - Lab Copy fof Relurm ke §MO  Wollew « Lab Copy

US417g
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I el s Unised Sies Envvonemarial Proteciion Agency Case Number [SAS Mo (4 appikca~e)
Contracs Laborsiory Progrem  Semple Menegement Office . horganic Trafflc Report '
\c/EP pou-m. ssi;sc’ozom g(ForCLP Use Only) d /0,000
LWJW‘""‘. . 2. Roglon Number [Bompling Ca. |4 Daly Shipped [ Akl Number S Sample Descipuon (Enier m Colmn A)
: e m (g T8l A Acm® &J‘mﬂ s J)J_‘_tlﬁl*‘ i 1. Surace Waler i
" st (Sposity) | Eompiel 2. Ground Wales
(1] STPA LF PEEDN 3. Leachale
ﬂ‘ ﬂ apihe/guplicele squetus sample. 8. Sﬂlm
T ame L . concorraion | 8- O4 (SAS)
asteers Dupp ot jeo Apalowty OIS 1. Watke (AS)
Roskhn MAH =T affen  #A . See teverse lor addisional ingucsions. |
A) L) © L] « " Q) .
cr | '.: ?‘*: RAS Arelysle Snton Ovie/Time of MM
Number . Y Locesion Catiection Sample
(From ladole) g:'; ::m Motaly | Cronide Mendiing Somee
MEA 113 [ | m X
mepaM] 5 | m | X IX e
meEA (S 3 || ¥ | KlavK - _

GPA Form 0110-1 (0-00) Rogloces EPA Foim 20754, which may be veed. Qreon « 8MO Copy Pink - Rogion Copy While - Lab Copy lof Return 16 SMO  Wollow - Lab Copy

)

)
.

J
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1.
2.
3.
A,
S.

7.
a.

10.

11.
12.

13.

CHAIN-OF-CUSTODY FORM

Enter your project & or the first six digits of the CRL log nusber (see
page C-20).

Enter the cass nusber or SAS mumber (do not enter the site nase).
Obtain the full signature of saaple teaa leader.

Enter the traffic report sasple nusber or the SAS sample nuaber.

List sampling dates for all samples.

List saopling tines for all sasples.

Indicate “"grab™,"cosposite™ sample with an "X".

List station locations and other inforsation , §{.e.. "blank’, use for
the MS/MSD. este.

Enter number of containers per sasple and container volume (e.g..2-40
=ml).

List analyses individually. (VOA.ABN,PEST/PCB,NET,CN.etc.;: for soils,
metals and cyanide are taken from the sase container, therefore the
MET & CN should be together i{m one colusn.)

Construct coluan heading for “tag nusdber®™ and list tag numbers for each
saople container.

Obtain signature of sasple teas leader and carry out chain of custody
procedures.

State carrier service and air bil! number. lab service. and custody
seal numbers are written here.

NOTE:

One Chain-0f-Custody should be filled out per shipping container.
The purpose of using site code is to prevent the contract
laboratory fros obtaining the site name. An aiternative to
using a site code is to separate the copies and write the site
nase on your copy and the Region’s copy. leaving that field
biank on the lab’s copy.

THIS IS A THREE COPY FORM:

The top copy goes to the CRL or CLP laboratory vwith the samples.

The second copy (pink) goes to SMO if the sasples are going to the CLP.
The Jast copy (yellow) goes to the RSCC with other paperwork for the
site (for samples shipped to the CLP).

(continued)

Cc-13
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CHAIN OF CUSTODY FORM (continued)

It nusbered COC seals are not avallable from Region V, then the alternate CIC
seal (a vhite seal that needs to be signed and dated upon use) should be
used. In this case. a note should be sade on the COC form indicating that
these seals vere used instead of the nuabdered seals.

For sasples cosing to the CRL for smalysis, the site name should be entered.
The CRL log nusber should be used to identify the sasple (instead of the
traffic report nuadber), as well as the tag nusber and analyses requested.

Also, list the QC bottle lot nusders in the resarks ares if you are not
tracking this on your saspling satrix.

C-14
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ENVIRONMENTAL PROTECTION AGENCY
‘}ﬂu of Enforcement

CHAIN OF CU. )DY RECORD

230 South Dearborn Street
Chicago, iil ) 80604,

vy

PROJ. NO. |PROJECT NAME

NO.

SAMPLERS: (Signeture)

3

OoF

CON-

STA.NO. | DATE | TiME a

GRAS

STATION LOCATION

TAINERS

REMARKS

Us4174

&

Dlstritaion: White — Accompanies Shipment; Mink — Coordinaior Field Flles; YeHow — Laborstory Flile

Relinquished by: (Signerwe) Dste / Time | Received by: (Signetwre) Relinquished by: (Signeturel Oste /Time | Recsived by: (Sipnenwe/
ﬂclinquishoﬁy: {Signatwre) Date /Time | Received by: (Signerure) Relinquished by: (Signetwre) Date /Time | Recelved by: (Signenvre)
Relinquished by: (Signetwre) Date / Time | Recsived for Laboratory by: Date /Time Remarks

{Signsture) @

05-01657



CENTRAL REGIONAL LABORATORY SAMPLE DATA REPORT (CRL-SDR)
1. Insert assigned laboratory case nuaber.
2. Insert site nase.
3. Insert laboratory names, indicating which lab vill receive the
organic sasples and vhich lab wil] receive the inorganic sasples.
4, Ingert date of shipaent.
S. Insert DU code (either TFA102 for site inspection or remedial, or
TGB102 for enforcesent. including PRP sites),
6. Insert name of RPM (the RPM wil) know vhat the site DU code {s).
7. Enter the Cerclis nuaber.
8. Insert page number and total nusber of pages.
9. Enter the site/spill 1D code (8 2 digit preassigned EPA code).
10. Insert CRL log number. which consists of the fiscal year., EPA assigned
contractor code, sasple type designation and sasple nuaber.
Exaaple: 892ZA01S501
a b ¢ d @
a. b. c. d. e.
FY - contractor this should saaple tvpe sasple
Fed. code be a sequential S-sample nuaber
Fiscal nuaber D-duplicate
(0ct.-Sept.) i.e..01,02, R-field or
03.ete. trip blank

892A01501 would be a sasple.
89ZA01D0O1 would be a field duplicate of sample 89ZA01501.
8SZA01R01 would be a field Dlank.

11.
12.
13.

f

Insert organic traffic report nuaber.
Insert inorganic traffic report nusber.
Indicate the analyses required (eg. acid-base neutral cpds., volatiie
organic analysis, etc.) for each saspie in the appropriate section
or vaters or soils) with an "X",

Note: All sasples should have a unique nuamber. 1If a sample is

collected for filtered and unfiltered wsetals analyses, a ssparate ITR

should
one of
order t
listed

be filled out for each bottle(the filtered and unfiltered). Each
these saasples would then be assigned a unique CRL log numsber. In
o distinguish between the filtered and unfiltered sanples, they can be
on the CRL-SDR with a columan heading indicating "filtered metals'.

(continued)
Cc-20
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Central Regional Laboratory Sample Data Report (continued)

THIS 15 A SINGLE COPY FORNM:

This fors sust be filled out for all SF samples which will go to
contract labs and sust be sent to the Region V RSCC with the other
papervork required for a site. A copy sust also be sent to SMO with
the TRs and the COCs.

The contractor codes 1ist below should be consulted wvhen
generating the CRL log number. A ainisum of approxisately 10,000
unique CRL log nusbers can be generated for esach contractor per
fiscal year using this numsbering systen.

Contragtor
REM 11

REM 111
REN 1V
REM V

;Igﬂg

ARCS/Qther
Varzyn

Black & Veatch
CH2

Donahue

ELE

PRC

Weston

WY Science

2oRRBABY

EPA Personne)
RCRA
TES
TAT
FIT
MDNR
WDNR
MPCA

ﬂn:msuxm
[

c-2%
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u:NmAl. HEWQIUNAL LABORATORY SAMPLE DATA REPORT !

usa177

o | ORGANICS “NONGANICS
: TH‘S FORM IS TO BE USED FOR SAMPLES SENT TO CONTRACT ONLY ' ‘
CASE NUMBER/SAS No SITE NAME LABORATORY 3 DATE SHIPPED
SUPEAFUND DU NUMBER EPA APM or OSC {3 M.8.//ICES) @ Cerchis Number : @ i PAGE F e
SiTe/spict T0 (7 17 WAITEN ON LIOUIDS : SEDIMENTS o SONS .
- INETEEEEERR IR EERRE
CALLOG | ORGANIC |INORGANIC |7 |y g i 3| i Vi F A 1,
NUMBER | TRAFFIC [TRAFFIC. (54 I3 i e d B S ( ¢ 1P I %
REPORT |REPORT - 3§ 33 ¥ 3 ] E 2§§§ g 33 o [7e |2
NUMBER | NUMBER 3{ ?i =§ gg 3 s ¢ ,,i ,.Z 5 3!93195?9?: o3 off '.'§ ei ¢
sAS Packing List No. (38 (883(idslibs(s sff slf 3| 72 2 2 $sidng(alslieelp o2 o5 of} ¢

© 0

@ o e




Appendixz D

_ Contract Laboratory Prograa Sasple Collection Requiresents
For Routine Vaters and Soils. High Hazard Liquids and Solids
and Dioxin Saaples

Us417g
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CLP Saaple Collection Requirements For Routine
Water and Soil Sasples for Organics and Inorganics
Low, Medium and High Concentration and Dioxin Samples

ANALYSIS REQUIRED @& OF CONTAINER PRESERVATIVE
VOLUME CONTAINERS TYPE
WATER SAMPLES
Metals-lov level 1 liter 1 1 liter HNOy to a pH(2
(Hg included) polyethylene
bottle
sMetals-pedium 1 liter 1 16 oz. vide HNO; to a pH<2
level (Hg included) vide south bottle
Cyanide- low 1 liter | 1 liter NaOH to a pH>12
leve! polyesthylane Cool, 4* C
bottle ##1.2g ascorbic acid

sCvanide-mediua 1 liter 1 16 o02. vide NaOH to a pH>12
level vide mouth bottle Cool, 4° C
#e}l,2g ascorbic acid

[T

Extractables-low 1 gallon 2 - 80 oz. amber Cool. 4* C
level glass bottles
or
4 J liter asber

glass botties

Alolatile-low or 80 ml 2 40 »l gqlass Cool.4* C. Preserve

sediun level : vials low level samples with 1-2
drops HCl to pH<2. Samples
must be free of headspace.

S01L SAMPLES
sMetals and 8 oz. 1 8 oz. vide
cyanide, low or south glass bottles
mediua level or
2 4 oz. vide
south glass bottles
sExtractables-lov 6 oz. 1 8 ozx. wide Cool, 4* ¢
or sedius level aouth glass bottles
or
2 4 oz. wide
south glass bottles
#Volatiles-low 240 =) 2 120 m»l vide Cool. 4° C: vial sust
or sedium level south glass full and free of
vial headspace
Mel

Us417g



Saaple collection Requirements (continued)

ANALYSIS REQUIRED o OF CONTAINER PRESERVATIVE .
VOLUME CONTAINERS TYPE

HIGH HAZAR

aLiquid Sasples- 4 oz. 2 4 0z, vide Note: One bottle is
organic and inorganic south glass for inorganics. the
bottle other is for organics
#Solid Samples- 4 oz. 2 4 oz. wide (sase as above)
organic and inorganic aouth glass
bottle
DIOXIN SAMP
#2,3.7.8-TCDD 4 oz. 1 4 0z. wide
aouth glass
bottle

# All medius level. high hazard. and dioxin sampies must be sealed in setal
paint cans for shipment. The outer metal can sust be ladbeled with the number
of samples contained inside, )

#a Should only be used in the presence of residual chlorine.

All low level sasple containers must be enclosed in clear plastic bags before
placing in the cooler for shipaent.

All samples should be shipped in ice chests packed with non-coabustidble,
absorbent packing material (vermiculite) surrounding the plastic enclosed
sasple bottles (or metal cans containing samples).

Traffic Reports. Dioxin Shipsent Records. SAS Packing Lists, Chain of Custody
Records and any other shipping/sample docusentation accompanying the shipment
Bust be enclosed in a waterproof plastic bag and taped to the underside of the
cooler 1id.

Coolers must be sealed vith Region V nusbered custody seals in such a sanner
that the custody seals vould be broken if the cooler were opened. Water proof
tape sust cover the custody seals.

Vater samples for organic satrix spike/satrix spike duplicate analysis must be
collected at double the voluse specified for Extractables and triple the voluse
specified for Volatiles.

The RAS/50Vs require Jab QC (MS/MSD for organics. a spike and a duplicate for
inorganics) to be done at a frequency of one set of QC for each 20 sampies (or
less) of the same satrix in each Case. (It i{s important that the traffic
reports contain a statesent indicating vhether sample shipment is cosplete or
if more samples vil) be cosing to the lab under that Case number so that the
lab can proceed with the analyses.) If sore than 20 vater samplies are

D-2
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CLR-Sasple Collection Requiresents (continued)

collected for & Case. extra volume for the NS/NSD analyses sust be collected
for every group of 20 organic samples or less.

For vater and soil sasples, field blanks and duplicates should be supplied at
the frequency prescribed in the approved QAPP for the site.

No additional soil volume {s required for laboratory analysis of NS/NSD
(organics) or spikes and duplicates (inorganics).

The vater Volatiles samsple sust be preserved with 4 drops of 1:1 HCl or 2 drops
of concentrated HC! to a pH<2. This is due to a new CLP holding time of 10
days (instead of 7 days).

D-3
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Residential Uell Sample Collection Requiresents for CRL and CLP
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Residential Well Sample Collection Requiresents For CRL and CLP

ANALYS1S REQUIRED ¢ OF CONTAINER PRESERVATIVE
VOLUME CONTAINERS TYPE
Metals 1 liter 1 1 liter HNO, to a pH<2
polyethylene
bottle
Cyanide 1 liter 1 1 liter NaOH to a pH>12
polyethylene Cocl, 4
bottle se#Special handling if

residuval chlorine or
sulfide is suspected

Mercury 500 ml b 1 1iter 10 =) of preservative so
polyethylene that final concentration is
bot‘l. 0.055 (w/v) chr]o' .nd
0.5% (w/v) HNO,

Pest/PCB 1 liters 1 1 liter anmbder Cool, 4 C

(Organics) glass bottile
coapletely full

Acid/Base/ 1 liters 1 } liter amber Cool, 4 C

Neutral ¢lass bottle

(organics) coapletely full

Volatile 120 sl lf ¥ 40 sl glass Cool.4 C

Organics vials Samples must be frees

of headspace.

% A total of three 1 liter bottles is required per sample if ABN and Pest/PCBs
are requested. The esxtra bottle is used for re-extraction. if necessary.

Note: A total of 8 1 liter bottles is required for the sasple chosen for the
Matrix Spike and Matrix Spike Duplicate analysis of ABN and Pest/PCBs.

A tota)l of 8 vials is regquired for the sample chosen for the Matrix Spike and
Matrix Spike Duplicate analysis of volatiles.

No extra volume is required for the spike and duplicate analysis of setals.
cyanide and mercury, however., the samplier should indicate on the sample tags
which sasples shoulc be used for the lab duplicate and lab spike analysis.

Mercury Preservative: Dissolve 250! of concentrated HNO, and 25¢ of K,Cr.0.
in defonjzed distilled vater and dilute to one lfter. Collect approximately
500m! of sample and add 10s] of this preservative.

Caution: Do not store the preservative solution in plastic containers.

F-1
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- 1.0 INTRODUCTION

This Work Plan has been prepared to define the scope of activities required
to perform a Remedial Investigation (RI) and Feasibility Study (FS) for an
Operable Unit within the Southeast Rockford study area. The Work Plan
addresses the requirements as described in the revised Statement of Work
(SOW) dated August 29, 1989.

1.1 STUDY AREA LOCATION

The study area is located near Southeast Rockford in Winnebago County, and
consists of approximately 2 to 3 square miles in Sections 1, 2, and 3,
T43N, R1E and Section 6, T43N, R2E. The study area is bounded by Harrison
Avenue to the north, Sandy Hollow Road to the south, the north-south center
line of Section 6 to the east, and the Rock River to the west. The study
area is shown in Figure 1-1.

The study area has been expanded westward and southward from the

boundaries which were used to score the site for inclusion on the United
States Environmental Protection Agency'’'s (USEPA’s) National Priorities List
(NPL). The previous western boundary of the site was 8th Street, but the
present study area extends west to the Rock River. The previous southern
boundary was Sawyer Road, but the present study area extends south to Sandy
Hollow Road.

1.2 STUDY AREA STATUS AND PROJECT TYPE

As a result of sampling events by state and federal agencies, the Southeast
Rockford site was proposed for inclusion on the NPL in June 1988 and was
added to the NPL in March 1989 as a state-lead, federally-funded Superfund
site. The final removal action by USEPA includes extensions of water mains
and providing hookups to city water for residences and private wells
contaminated with volatile organic compounds (VOCs) at levels greater than

16814,/38
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25 percent of the Removal Action Limit (RAL). Pending final approval,
USEPA expects to begin construction of the water main extensions and
residential hookups in June 1990. In addition to this operable unit study,
the Illinois Environmental Protection Agency (IEPA) is currently in the
planning stage of a phased RI/FS to more accurately assess the status of
groundwater contamination in the study area and to delineate potential
source areas.

1.3 WORK PLAN OVERVIEW

To achieve the objectives of the operable unit RI/FS, the following tasks
have been identified:

o Compilation, evaluation, and analysis of information to determine
the nature and extent of groundwater contamination;

o Assisting IEPA in conducting a well survey within the study area
to define sampling locations and further identify those residences
not connected to city water;

o Collection and analysis of groundwater samples necessary to
determine the areas affected by the groundwater contamination;

0 Evaluation of the current risks to public health from the
contaminated groundwater;

o Preparation and submission of a Technical Memorandum discussing
the results of the above tasks;

o Development of a limited number of alternatives for an initial
Operable Unit on the basis of providing safe drinking water for

affected residents;

o Screening of alternatives for feasibility and appropriateness;

16814,/38 US4190
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o Management and analysis of treatability studies required to
evaluate the applicability of remedial technologies (if

necessary);

0 Preparation of a detailed analysis of the alternatives that pass
the initial feasibility and appropriateness screening;

0 Evaluation and recommendation of cost-effective alternatives;

0 Preparation and submission of a phased FS report discussing the
results of the above tasks; and

o Submission of monthly Technical Progress Reports and Financial
Management Reports.

1.4 SCOPE OF SAMPLING ACTIVITIES

The scope of sampling activities for the Operable Unit RI/FS includes the
collection and analysis of 204 samples: 155 of these samples are
investigative, 17 are field duplicates, 17 are field blanks, and 15 are
trip blanks. Only potable drinking water samples from residential,
municipal, and industrial wells will be collected. The sampling and
analysis program, including parameters that will be analyzed for and the
number of gquality control samples, is summarized in Table 1-1.

16814,38
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Sample Matrix

Field Parameters

SUMMARY OF SAMPLING AND ANALYSIS PROGRAM

TABLE 1-1

Laboratory Parameters No.

Residential
Wells

Municipal

Supply
Well

Industrial
Wells

261rsn

pH, Specific
Conductance,
Temperature

pH, Specific
Conductance,
Temperature

pH, Specific
Conductance,
Temperature

SAS for volatiled
organics from CLP

SAS for metalsl/
from CLP

SAS for volatilel
organics from CLP

SAS for meta]sl/
from CLP

SAS for volatilel/
organics from CLP

SAS for metalsl/
from CLP

QA Samples

Investigative Field Field

Samples Duplicate Blank
144 1 144 15 1 15 15 1 15
144 1 144 15 1 15 15 1 15
1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
10 1 10 1 1 1 1 1 1
10 1 10 1 1 1 1 1 1

A trip blank will be included with each shipment of volatile organic samples.

One sample out of every 20 (or portion thereof) will be collected as a matrix spike duplicate sample.

1/ Compounds to be analyzed for are specified in the SAS request appended to the Quality Assurance Project Plan.

/6318 /%

Matrix

Total

174

174

12

12

An estimated 15 trip blanks will be required.
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2.0 CURRENT STATUS OF STUDY AREA

Prior to planning the Operable Unit RI/FS, previous studies, available
literature, and other pertinent information were reviewed. This section
presents a summary of the review.

2.1 STUDY AREA DESCRIPTION

The study area is predominantly an urban residential area that includes
scattered retail and commercial operations. A small industrial park is
located near the eastern boundary of the study area in the vicinity of
Laude Drive. The study area is predominantly flat-lying and slopes gently
westward toward the Rock River, but locally contains low-relief hilly
areas. Maximum topographic relief across the study area is approximately
120 feet. A small concrete-lined drainage ditch runs across the study area
and discharges to the Rock River near the southwestern corner of the study
area.

A review of 117 Illinois Department of Public Health (IDPH) well
construction reports indicates that the majority of the residential wells
in the study area are screened in the 40-foot to 70-foot depth range in a
sand and gravel aquifer. Although deeper residential wells are common in
the study area, no systematic distribution of the deeper wells is evident.
The information contained in the IDPH well construction reports is
insufficiently detailed to characterize the hydrogeology of the site or to
determine the well construction parameters for each of the private wells
that will be sampled as a part of the Operable Unit investigation. To
compensate for this deficiency in available information, the samplers will
attempt to ascertain details of well construction in the field by
questioning residents and by direct observation. The detailed hydrogeology
of the study area will be addressed in the phased RI/FS for the site, which
is a separate study that is currently in the planning stage.

16814,/39 US4193
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2.2 GEOLOGICAL SETTING

The Southeast Rockford study area is situated over a valley train deposit
that unconformably overlies Ordovician-aged bedrock. The valley train
deposits are a complex sedimentary assemblage of unconsolidated sands,
gravels, silts, clays, and tills that were deposited on the margins of the
ancestral Rock River during various glacial events. These deposits are
laterally discontinuous with complex stratigraphic relationships. Within
the study area, the valley train deposit thickens to the west. In the
vicinity of Harrison and Horton, the unconsolidated sediments are
approximately 84 to 93 feet thick. The municipal well 35 at Ken Rock
playground (2944 Bildahl Street) has a depth to bedrock of 214 feet.

The unconsolidated valley train sediments overlie an eroded bedrock surface
of the Galena-Platteville Dolomite, the Glenwood Formation, and the St.
Peter Sandstone. The St. Peter Sandstone is a major aquifer in Illinois.
The Galena-Plateville and the Glenwood Formation pinch out to the west, so
that at the Rock River, the valley train deposits directly overlie the St.
Peter Sandstone.

2.3 STUDY AREA HISTORY

Groundwater contamination by volatile organic compounds (VOCs) was
initially discovered by the City of Rockford in 1981. Four municipal wells
in Southeast Rockford were taken out of service in December 1981 as a
result of the contamination. 1In 1982, the city discovered that additional
wells were contaminated and closed down more city wells. Contamination of
Municipal Well 35, located near Ken Rock Playground, was discovered during
a routine sampling of the well in 1984; the well was tested for 33 priority
pollutants and several VOCs were detected.

Because contaminants were present at levels above the Safe Drinking Water
Act Maximum Contaminant Level (MCL), the well was taken out of service in
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1985. Subsequent analysis of a sample from this municipal well after
disinfection with chlorine in 1989 indicated that none of the original
contaminants were present above the level of detection; however, the
analysis did show the presence of several trihalomethanes at low levels.
These compounds are commonly associated with water disinfection and are not
attributable to the groundwater contamination problem in the area.
Trihalomethanes are regulated under the Safe Drinking Water Act, but do not
warrant concern for this study because they were detected at levels
significantly lower than the MCL.

IEPA discovered that VOCs were present in Southeast Rockford’s water in
1984 as a result of a report that plating wastes were being illegally
disposed of in a well located at 2613 South 11th Street. In October 1984,
IDPH initiated an investigation that involved sampling 49 wells in the
vicinity of the well. While the investigation did not find significant
levels of contaminants common to plating wastes, it did report high levels
of chlorinated solvents. These same contaminants were detected in the City
of Rockford’s municipal well. Further investigation by IDPH indicated
extensive contamination in the area. By 1986, IDPH was able to define the
contaminated area as approximately 1.2 square miles in Southeast Rockford,
(the original study area boundaries). IDPH conducted four separate
sampling investigations involving residential wells in the Southeast
Rockford area: 49 samples were collected in 1984, 43 samples in 1985, 17
in 1988, and 267 in 1989. For the most part, well locations sampled varied
during the separate sampling investigations; however, in some cases, wells
were sampled more than once.

Throughout 1989, the USEPA Technical Assistance Team (TAT) sampled
residential wells in the Southeast Rockford area and tested for the
following abbreviated list of VOCs:

o Trichloroethylene, o 1,1,1-Trichloroethane,
o Cis-1,2-Dichloroethylene, o Trans-1,2-Dichloroethylene, and
o 1,2-Dichloroethane, o 1,1-Dichloroethane.

16814,/39
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Additionally, fourteen samples were also analyzed using gas chroma-
tography/mass spectroscopy (GC/MS) for these compounds and 24 additional
VOCs. This USEPA/TAT data correlates well with the full volatile scan IDPH
data, indicating that the VOC contaminants of concern in the study area
consist of chlorinated solvents as discussed in the next subsection.

To date, USEPA has initiated a removal action under which bottled water was
offered as a temporary measure to residents whose well water analysis
results revealed VOC levels greater than or equal to 25 percent of the RAL.
In mid-December 1989, the wells in these residences were equipped with
carbon filters as an intermediate solution to the problem. As discussed in
Subsection 1.2, a more permanent solution is currently in the planning
stage.

2.4 CONTAMINATION ASSESSMENT

A number of contaminants have been detected in groundwater in the study
area during IEPA, IDPH, and USEPA/TAT studies. The IDPH and USEPA/TAT
sample analysis data are summarized in Tables 2-1 and 2-2.

In order to illustrate the approximate area affected by the plume of
VOC-contaminated groundwater, a plume concentration map for TCE based on
existing IDPH and USEPA/TAT data is included as Figure 2-1. Although the
VOC plume contains other components in addition to TCE, TCE has been chosen
as an indicator parameter to illustrate the general distribution of VOC-
contaminated groundwater at the site. Review of USEPA/TAT data indicates
that the other VOC contaminants in the study area have the same general
distribution as the TCE plume shown in Figure 2-1.

Because IDPH has sampled the Southeast Rockford area extensively since
1984, the IDPH data set was considered along with the USEPA/TAT data set in
determining the current concentrations of contaminants across the study
area. Movement of contaminant plumes through the subsurface can cause
concentrations measured at a single location such as a private well to

16814,/39
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Table 2-1
Summary of Historical Sampling Results
Source: IDPH
Year: 1989 (December)
MP|
AMPLE! inimui ug/
k 3\80
!
15\80 1 30 7 7 3] 38% 6] 7.5% 3 3.8%
21\80 1 78
10\80
8\80 1 5
12\80 1 23 5 5 1 1.3% 3] 38% 1 1.3%
40\80 ND 159 200 0] 0.0% 3] 38%
2\80 2 27 5 5 1 1.3% 1 1.3% 1 1.3%
1\80 2 2
42\80! ND 58 5 5 9] 11.3% 12} 15.0% 9] 11.3%
1\80 7 7 5 5 1 1.3% 1 1.3% 1 1.3%
2000°* 2000
1: 1\80 700** 700
i
100\5 100
10000
3\80 3 65
2 2
39\80 ND 7 5" 5 1 1.3% 3] 38% 1 1.3%

*Safe Drinking Water Act Maximum Contaminant Level (MCL)

**Proposed MCL (May, 1989)

***Proposed lllinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a duai MCL for Styrene. A single MCL will be selected after public comment.

ND=Nondetect
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Table 2-1
Summary of Historical Sampling Results
Source: IDPH
Year. 1989 (Pre-December)
R
17\187
2\187 2 19
109\187 ND 63 7 7 43} 23.0% 51| 27.3% 43] 23.0%
115\187 2 81
12\187 1 12
24\187 1 14
25\187 ND 16 5 5 13| 7.0% 171 91% 13 7.0%
164\187 1 436 200 28| 15.0% 54| 28.9%
5 5
165\187 1 122 5 5 109] 58.3% 119] 63.6% 109] 58.3%
1\187 7 7 5 5
16\187 2 74
2000** 2000
700"* 700
100/5 100
10000
8\187 7 108
1; 2 2
113\187 ND 15 5*° 5 9] 48% 22| 11.8% 9 4.8%

*Safe Drinking Water Act Maximum Contaminant Level (MCL)
**Proposed MCL (May, 1989)

***Proposed lllinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected after public comment.

ND=Nondetect
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Source: IDPH
Year: 1988

Table 2-1
Summary of Historical Sampiing Results

*Safe Drinking Water Act Maximum Contaminant Level (MCL)
**Proposed MCL (May, 1989)

M
i ] at
8\17 ND 4 7 7 0.0% 1 5.9% 0.0%
8\17 ND 25
9\17 ND 7
1\17 5 5
13\17 12 140 200 0.0% 2] 11.8%
1\17 5 5
1\17
12\17 1 140 5 5 47.1% 10] 58.8% 47.1%
5 5
1\17
2000** 2000
700" 700
100\5 100
10000
2 2
11\17 ND 14 5" 5 5.9% 6] 35.3% 5.9%

***Proposed lllinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selected after public comment.

ND=Nondetect
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Table 2-1
Summary of Historical Sampling Results

Source: IDPH
Year: 1985

41/43 1 88 5 ) 33| 78.7% 35| 81.4% 33] 768.7%
5 5
2000°° 2000
700°" 700
100\S 100
10000
2 2
26/43 1 8 5** 5 3] 7.0% 13] 30.2% 3 7.0%

* gafe Drinking Water Act Maximum Contaminant Level (MCL)
**proposed MCL (May, 1989)

***Proposed lllinois Potable Resource Groundwater Quality Standards (PRS)

Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be
ND=Nondetect

selected after public comment.
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Table 2-1

Summary of Historical Sampling Resuits

Source: IDPH
Y : 1984

45\49] 1 45 5 5 34| 69.4% 391 79.6% 34| 69.4%
5 5
2000*" 2000
700" 700
100\5 100
10000
2 2
23\49 1 3 5** 5 0]  0.0% 1 2.0% 0 0.0%

*Safe Drinking Water Act Maximum Contaminant Level (MCL)
**Proposed MCL (May, 1989)

***Proposed lllinois Potable Resource Groundwater Quality Standards (PRS)
Note: USEPA has proposed a dual MCL for Styrene. A single MCL will be selecled after public comment.

ND=Nondetect
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Table «-2 '
SUMMARY OF HISTORICAL SAMPLING RESULTS

Source: USEPA/TAT
Year: 1989

GC-MS ANALYSIS

#SAMPLE !
5 5
1\14 1.1
5 5 |
T\14 (a) 3.4-8.3
1\14 2.9
11\14 1.9-320
7\14 1.3-4.0 5 5 1 7.1%
11\14 7.7-47.8 7 7 10 | 71.4% 10 71.4% 10 71.4%
10\14 5.7-894
2\14 1.8-2.1
2\14 5+
700°" 700
22 (b) [15.5-19.5
1114 1.9
6\14 77-6.7 5°° 5 2 14.3% 3 21.4% 2 14.3%
2000°* [ 2000
1114 (a) | 2.1-245 200 3 21.4% 8 57.1%
: 3\14 1.1-2.8
11\14 15.5-104 5 5 11 78.6% 11 78.6% 11 78.6%
<! 1\14 3
'l 2 2
1 F 10000
D g
-

* Safe Drinking Water Act Maximum Contaminant Level (MCL)
*“Proposed MCL (May, 1589)

***Proposed MNlinois Potable Resource Groundwater Quality Standards (PRS)

a=Results for this chemical for two of the lourteen samples are not legible. These are not included in the tablulation of the following columns.
b=Only two samples were tested for the presence of Methylene Chloride.



Table 2-2

Source: USEPA/TAT SOUTHEAST ROCKFORD

Year: 1989

SUMMARY OF HISTORICAL SAMPLING RESULTS

97/113 .45-120

97/113 .60-397 200 200 15 13.3% 35 31.0% 15 13.3%
87/113 .58-323 70°° 100 12 10.6% 29 25.7% 5 4.4%
13/113 .57-2.5 100°* 100 0 0.0% 0 0.0% 0 0.0%
37/113 .52-4.0 S 5 0 0.0% 6 5.3% 0 0.0%
85/113 .69-133 N/A N/A N/A N/A N/A N/A N/A N/A

& 1% & A
“Safe Drinking Water Act Maximum Contaminant Level (MCL)

““Proposed MCL (May, 1989)
***Proposed INinois Potable Resource Groundwater Quality Standards (PRS)
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vary with time, To minimize any potential effects related to temporal
variations in contaminant concentrations, only data since 1988 was
evaluated for this study. The IDPH data covers a greater area and has
greater spatial density than the USEPA/TAT data; therefore, the IDPH data
was useful in defining the plume. Although the IDPH data was considered in
defining the sampling points, variability in the data did not allow strict
adherance to the IDPH data points in constructing contaminant concentration
maps.

The VOCs that will be analyzed for the Operable Unit include the VOC
contaminants of concern listed in Table 2-3. All of the contaminants of
concern except vinyl chloride have been detected during previous
groundwater studies in the Southeast Rockford study area. Vinyl chloride
is a degradation product of several VOCs detected in groundwater samples in
Southeast Rockford, and will be analyzed for because of its toxicity at low
concentrations.

Metals have been analyzed in only a limited number of samples in the
Southeast Rockford Operable Unit study area. Chromium was detected by IEPA
in a 1984 investigation of illegal disposal of plating wastes in a well
located at 2613 South 11th Street. Detailed information from this
investigation is not available. Cadmium and lead were detected at levels
in excess of the MCL in groundwater at Barrett’s Mobile Home Park (located
at Harrison and Marshall) in 1988 during a routine IEPA investigation of
community water supply wells. Due to the limited extent of the inorganic
data in the study area, all of the samples collected during the Operable
Unit will be subjected to inorganic analysis for a list of target metals,
which includes cadmium, chromium, arsenic and lead.

All groundwater samples for the Operable Unit will be analyzed using
drinking water analytical methods to ensure comparability to the current
applicable drinking water standards.

16814,/39

us42e5



Southeast Rockford
Work Plan

Section: 2
Revision: 2

Date: May 1990
Page: 14 of 14

The following WOCs and metals have been identified as contaminants of
concern based on frequency of detection, percent of samples exceeding MCLs
or proposed MCLs, and chemical degradation relationships. The contaminants
of concern and historical ranges of detection in the study area are listed
in Table 2-3.

TABLE 2-3

CONTAMINANTS OF CONCERN RANGE (ug/1)
Trichloroethylene (TCE) ND to 140
1,1,1-Trichloroethane (1,1,1-TCA) ND to 436
Cis-1,2-Dichlorcethylene (cis-1,2-DCE) ND to 323
1,1-Dichloroethylene (1,1-DCE) ND to 63.4
Tetrachloroethylene (PCE) ND to 15.1
1,2-Dichloroethane (1,2-DCA) ND to 13.6
1,1-Dichloroethane (1,1-DCA) ND to 320
Trans-1,2-Dichloroethylene (trans-1,2-DCE) ND to 6.7
Vinyl Chloride ND
Lead 11 to 31
Cadmium 5 to 14
Chromium ?*
Arsenic ND to 10.5

ND = Not detected.
*  Chromium was detected in groundwater at 2613 1lth Street by IEPA in
1984. Chromium concentrations at this location are not known because
sample analyses for this sampling event are not available.

(Note: Total 1,2-DCE was detected at 894 ppb at one residence sampled on
8,/9/90 by USEPA/TAT)
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3.0 .OPERABLE UNIT REMEDIAL INVESTIGATION SCOPE OF WORK

3.1 OBJECTIVES OF THE OPERABLE UNIT REMEDIAL INVESTIGATION/
FEASIBILITY STUDY

The objectives of the Operable Unit RI/FS are to determine which residences
outside the Removal Action area are affected or potentially affected by the
contaminant plume and to develop, evaluate, and identify the most
cost-effective alternative for providing those residents a safe source of
drinking water in a timely manner.

3.2 DATA REQUIREMENTS

The following tasks have been identified for accomplishing the Operable
Unit RI/FS objective.

0 Conducting two site visits to familiarize personnel with existing
site conditions and to assist in selection of sampling locations.

o Conducting a well survey to determine which residences within the
study area are served by private wells and therefore potentially
affected by the groundwater contamination. Sampling locations
will be selected based upon this information.

o Collecting groundwater samples from residential, industrial, and
municipal supply wells within the study area to address data gaps
remaining following previous sampling events by USEPA/TAT and
IDPH; and

o Conducting a limited Risk/Endangerment Assessment to evaluate the
health risk to affected populations.

16814,/40
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3.3 WELL SURVEY

To determine which residences outside the Removal Action area are served by
private wells and therefore potentially affected by groundwater contamina-
tion, IEPA is conducting an ongoing survey of residents within the study
area. Results of the survey have been used to establish sampling locations
in the area north of Sawyer Road as discussed below in Subsection 3.4.

Significant data gaps that exist after the IEPA survey will be addressed in
the field by a door-to-door survey which will be conducted by IEPA with the

assistance of CDM.

3.4 RESIDENTIAL WELL SAMPLING

CDM proposes to collect 144 investigative samples (not including QA/QC
samples) from residential wells in the study area to complement the
USEPA/TAT and IDPH data and to more accurately define those residences
affected by groundwater contamination. The principal objective of the
sampling during the Operable Unit is to identify residential wells in the
study area that 1) are contaminated at levels between the MCLs and the
method detection limits for any contaminant; 2) are not currently served by
municipal water; and 3) will not be served by the extended watermains to be
installed by the USEPA. An additional objective of sampling is to maximize
data coverage by avoiding resampling of residences that have been
previously sampled. Therefore, the proposed sampling locations are
concentrated outside of the known plume area (outside the 5 ppb contour for
TCE) and in areas that were not sampled during previous studies or where
previous sampling indicates variable contaminant concentrations. However,
a small amount of resampling of residences previously sampled by IDPH
(approximately 7 percent of the investigative samples) is proposed in order
to assess plume movement, seasonal effects, and to verify comparability of
data from the current study with data from previous studies.

16814,/40
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IEPA has condutted a residential well survey to identify residents in the
study area that may use private wells to obtain potable water. The survey
was conducted by directly sending questionnaires to residents that may be
affected by the groundwater contamination. The survey coverage is not
complete; final survey results are not yet available for areas south of
Sawyer Road, and no response to the survey has been obtained for about 25
percent of the residences in the area covered by the survey. The area
south of Sawyer Road and the homes which did not respond to the survey are
currently being addressed by IEPA by the ongoing residential well survey.
The existing survey data is the most current and applicable data regarding
existence of private water supply wells in the area, therefore the survey
results were the primary resource used to determine proposed sample
locations for the IEPA Operable Unit. The survey results as of April 4,
1990 were used to determine the sample locations.

In areas where the IEPA residential well survey did not provide information
on the use of private wells, city of Rockford billing records supplied by
Virginia Wood of IEPA were used to determine private well use. Because of
known inaccuracies in the billing records, some sample locations in the
area south of Sawyer Road were selected in areas where the billing records
indicate that there may be no private wells, in order to achieve adequate
sample coverage. In those areas, locations of private wells will be
identified by the residential well survey currently being conducted by
IEPA. Existence of private wells will be confirmed in the field prior to
collecting samples.

A third source of information used in selecting sample locations was
previous sampling events by IDPH and USEPA/TAT. Residences that have been
sampled by USEPA were identified from chain-of-custody records and
residences sampled by IDPH were identified from a database listing provided
by Clay Simonson of IDPH. Residences that have been sampled since 1988
were avoided in the proposed sample locations. However, in order to assess
data comparability and potential plume migration, an overlap of
approximately 7 percent was allowed between residences previously sampled
by IDPH in 1988 and 1989 and proposed sample locations.

16814,40
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Finally, the area within the plume as defined by the existing data, areas
to be served by the USEPA Removal Action proposed water main, and
residences previously sampled by USEPA have been excluded from the proposed
sample locations. The area to be addressed by the Removal Action has been
determined bsed on a map provided by Ken Theisen of USEPA.

Using these sources of information, a list of proposed sample locations was
developed, which is included as Table 3-1. A map of proposed and existing
sample locations is included as Plate A attached to the back cover of this
document. Because of the inaccuracies inherent in the database regarding
locations of private wells in the study area, these sampling locations
should be considered tentative, and may be modified in the field depending
on access, the presence of private wells, and other factors. Any remaining
data gaps or inaccuracies in the proposed sampling locations will be
addressed in the field by a door-to-door survey.

In order to achieve sample coverage in a cost-effective manner within the
areas to be sampled, a total of 144 investigative sample locations are
proposed, which will define the horizontal extent of groundwater contami-
nation within a lateral resolution of one block or better. Because the
depths of the screened intervals for private wells at the proposed sample
locations are not known, it is not anticipated that the proposed samples
will define vertical extent of groundwater contamination.

In the area west of 8th Street proposed sample locations were selected with
a sample density of one sample per block. Because the residential well
survey has not yet been completed, some proposed sample locations were
chosen at residences where existence of a private well has not yet been
confirmed. Consequently, it may be necessary to adjust these sample
locations in the field. 1In this event, the target sample density of one
sample per block will be maintained if possible. There is very little
existing data in this area, therefore it is felt that a distribution of one
sample per block is necessary to define the plume. This distribution also

16814,40 usa219



Table 3-1: SE Rockford Operable Unit

Proposed Sample Locations

Street Address Street Address Street Address
4th T 2805 11th 3015 Brooke 106
4th 2820 11th 3119 Brooke 202
4th 2917 11th 3208 Brooke 326
4th 3011 11th 3215 Brooke 411
4th 3045 11th 3301 Brooke 430
5th 2604 11th 3329 Brooke 613
7th 3115 15th 3135 Brooke 823
7th 3221 16th 3102 Brooke 914
Tth 3305 16th 3122 Brooke 1101
7th 3337 17th 2602 Brooke 1202
8th 2914 17th 3120 Brooke 1317
8th 3009 17th 3141 Collins 2801
8th 3109 18th 3110 Collins 2825
8th 3138 19th 2622 Collins 3029
8th 3201 20th 2703 Collins 3109
8th 3237 20th 2717 Collins 3126
8th 3301 20th 3109 Collins 3245
8th 3337 Barnum 305 Collins 3310
9th 2624 Barnum 409 Fitch 407
9th 2730 Bamum 505 Fitch 507
9th 2808 Bamum 611 Fitch 601
9th 2842 Bamum 825 Fitch 807
9th 2927 Bildahl 3009 Grant 3045
9th 3102 Bildahl 3017 Grant 3107
9th 3210 Bildahl 3038 Hamilton 1735
9th 3245 Bildahl 3122 Harrison 733
10th 2627 Bildahl 3141 Harrison 1001
10th 3110 Bildahl 3206 Harrison 1713
11th 2613 Bildahl 3302 Harrison 1817
11th 2955 Bildahl 3338 Harrison 2315

Us4211




Table 3-1: SE Rockford Operable Unit
Proposed Sample Locations

Street ~ _Address Street Address
Johnson 1737 Ranger 801
Kennon 315 River Bivd. 3007
Kennon 415 River Blvd. 3117
Kennon 517 River Blvd. 3125
Kennon 621 Rock Riv. Ave 508
Kishwaukee 3037 Roosevelt 843
Kishwaukee 3112 Sandy Hollow 728
Kishwaukee 3302 Sandy Hollow 826
Kishwaukee 3336 Sandy Hollow 1202
Lapey 3013 Sandy Hollow 1306
Lapey 3038 Sandy Hollow 1820
Lapey 3137 Saner 2905
Lapey 3213 Saner 3011
Lapey 3230 Saner 3110
Lapey 3325 Sawyer 319
Lindale 2406 Sawyer 407
Lindale 2620 Sawyer 525
Lindberg 2412 Sawyer 615
Lindberg 2619 Sewell 2622
Lyran 1616 Sewell 2646
Lyran 1701 Sewell 3137
Marshall 3125 South 527
Marshall 3137 South 619
Martin 430 Taft 801
Martin 508

Martin 618

Mattis 827

Olsen 2812

Pershing 1637

Pershing 1726
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assumes that if water mains are installed in this area as part of the
Operable Unit they will extend the entire length of the block because it
will not be possible to determine any mid-block cutoffs with one sampling
point per block.

In the area east of 8th Street, proposed sample locations were chosen by
CDM in conjunction with IEPA and USEPA. For the purposes of this
investigation, it has been assumed that existing USEPA/TAT and IDPH data
adequately define the plume of VOC-contaminated groundwater at TCE
concentrations greater than or equal to the MCL (5 ppb). All proposed
sample locations have therefore been selected outside the 5 ppb TCE contour
(Figure 2-1). The TCE plume was chosen to represent the extent of
groundwater contamination by VOCs because the area represented by the plume
of groundwater contaminated at levels exceeding the MCL for TCE encompasses
all areas exceeding the MCL for the other VOCs detected at the site.

In those areas outside of the plume east of 8th Street, sample locations
were selected based on existence of data gaps, presence of private wells,
and previous sampling episodes. Within the constraints of these para-
meters, a sampling density of 1 to 2 samples per block was established as a
goal, with the greater sample density concentrated near the margins of the
plume. In this area it may be possible to have better lateral definition
of the affected blocks by using a combination of existing and new data.
This will be dependent on the degree of data comparability between the
sampling events.

Figure 2-1 shows the approximate contour line for homes with TCE values
below detection limits based on existing IDPH and USEPA/TAT data. This
line should be considered approximate because the data collection dates
extend over two years (1988 and 1989) and the detection limits and
analytical methods used have not been defined. The area east of 1llth
Street has been more extensively sampled than that area between 8th and
11th Streets. Therefore, a distribution of approximately one residence per
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block east of 1lth Street and a distribution of two residences per block
between 11th and 8th Streets were chosen based on the distribution of
existing data. Sample locations have been selected both inside and outside
the non-detect contour line. The sampling in areas outside the non-detect
contour line is warranted in order to assess the extent of the metals
contamination and to assess the cumulative health risks associated with the
target volatile compounds (including TCE) that may be present at levels
below the detection limits of the existing data.

3.5 INDUSTRIAL WELL SAMPLING

A review of aerial photographs indicates that there are approximately 26
sizeable industrial operations in the study area. Based on results of the
response to the IEPA well survey, CDM will determine whether any of these
industries are using groundwater as a potable water source. Only those
industries using private wells for potable water will be sampled. It is
anticipated that groundwater samples will be collected from a maximum of 10
industrial locations. Selection of industries to be sampled will be based
on location with respect to the contaminant plume and accessibility of
sampling, in addition to the requirement that the groundwater is used for
potable water.

3.6 MUNICIPAL SUPPLY WELL SAMPLING

In addition to sampling residential and industrial wells, a sample from
Municipal Supply Well 35, located at 2944 Bildahl, will be collected. This
sampling will be conducted to provide information for subsequent FS tasks.

3.7 STORAGE AND DISPOSAL OF INVESTIGATION-GENERATED WASTES

Because sampling activities will be limited to the sampling of residential
and drinking water wells, no liquid or solid hazardous wastes are expected
to be generated.

16814,/40
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3.8 DATA VALIDATION, ASSESSMENT, AND COMPILATION

Initial Contract Compliance Screening Level data validation will be
conducted by the USEPA Contract Laboratory Program (CLP) to determine
whether the data meets contract requirements as specified by the IFBs/SOWs
for organic and inorganic analysis. The CDM data validation team will
validate data received from the CLP to determine whether the data meets the
requirements of the quality assurance project plan (QAPP). All data
validation activities will be conducted in accordance with current USEPA
guidance (i.e., USEPA's Laboratory Data Validation Functional Guidelines).
Factors to be considered in data validation include sample holding times,

instrument tuning and performance, instrument calibration, blanks,
surrogate recoveries, matrix spike/matrix spike duplicate analysis, and
other quality control parameters. The specifications provided in the
guidelines and acceptance criteria given by the USEPA Central Regional
Laboratory Quality Assurance Section will be followed when conducting data
validation.

Data assessment will be conducted upon completion of data validation
activities. The assessment will be based on new data and existing data
determined to be consistent with the goals of the investigation. The data
will be assessed based on usability for project objectives and will be
summarized in a logical, usable format for data manipulation.

3.9 RISK ASSESSMENT

The Risk Assessment will be conducted to establish a baseline Public Health
Assessment for the study area. The assessment will be limited in scope and
will be developed in accordance with USEPA guidance documents, Risk
Assessment Guidance for Superfund and the Human Health Evaluation Manual,
and referenced documents therein. The manual gquidelines will be modified
as necessary to better suit IEPA’s needs. Because this is an Operable Unit
investigation with the sole objective of protecting human health with

16814/40
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respect to the"study area drinking water, a full risk assessment as defined
by CERCLA will not be necessary. The risk assessment to be performed
during the phased RI/FS will address human health as well as environmental
concerns. The results of the Operable Unit Risk Assessment will be
included as a section in the RI Technical Memorandum.

The baseline evaluation will commence with input from the site investi-
gation phases regarding chemicals, receptors, migration and exposure
routes, and other site-specific factors. A limited list of indicator
chemicals will be selected and their exposure concentrations to humans will
be assessed. The assessment will include an estimation of human intake of
the chemicals and characterization of human health risks for potential
carcinogens and noncarcinogens. The evaluation for the Operable Unit will
consist of the following tasks:

o]

Obtaining receptor, chemical, and migration and exposure data
collected during the RI;

o Calculating indicator compounds and comparing to ARARS;

o Documenting the analysis and submitting draft report of the
findings to IEPA for review; and

o Incorporating the final Risk Assessment as a section of the
Technical Memorandum.

3.10 DRAFT AND FINAL REMEDIAL INVESTIGATION TECHNICAL MEMORANDUM

Following receipt of all analytical data, CDM will prepare a draft RI
Technical Memorandum. The Technical Memorandum will summarize all site
investigations and will be organized and presented in a manner showing the
relationship between site investigations for each matrix. The Technical
Memorandum will also be structured so that sample collection details and

16814,/40
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respective anaiytical or measurement data can be easily cross-referenced.
The general format the Technical Memorandum will follow is presented in
Table 3-2. Subsections of the format that do not apply as a result of the
Operable Unit will be so stated in the report and will not be addressed
further.

The Technical Memorandum will also include the results of the Risk
Assessment. The Risk Assessment will evaluate the no-action or other
appropriate alternatives based on the actual or potential threat to public
health. Actual or potential risks will be quantified whenever possible.

The draft Technical Memorandum will be submitted to IEPA and USEPA for
review. Following transmittal of substantive comments compiled by the IEPA
Project Hanager, CDM will revise the report and submit a final report for
approval. Upon approval, final copies of the Technical Memorandum will be
printed and submitted to IEPA and USEPA for distribution to all involved
parties. A total of 25 copies of the report will be prepared.

3.11 COMMUNITY RELATIONS

The community relations task is designed to assist IEPA in the planning and
implementation of a site-specific community relations program for the
Southeast Rockford study area.

Community relations support provided by CDM for the project may include the
following subtasks at the request of IEPA:

o Preparation of documentation, such as diagrams, plans, charts,
etc.;

o Assistance in preparation of responsiveness summaries;

o Attendance and participation in public meetings;

16814,/40
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TABLE 3-2
- REMEDIAL INVESTIGATION
TECHNICAL MEMORANDUM FORMAT

1.0 INTRODUCTION

1.1 Purpose of Report
1.2 Report Organization

2.0 STUDY AREA INVESTIGATION

2.1 Includes description of field activities associated with site
characterization. These may include physical and chemical
monitoring of some, but not necessarily all, of the following:
2.1.1 Geological Investigations
2.1.2 Groundwater Investigations
2.1.3 Human Population Surveys
2.1.4 Ecological Investigations

3.0 NATURE AND EXTENT OF CONTAMINATION

3.1 Presents the results of site characterization of groundwater
contamination

4.0 BASELINE ENDANGERMENT ASSESSMENT
4.1 Public Health Evaluation
4.1.1 Exposure Assessment
4.1.2 Toxicity Assessment
4.1.3 Risk Characterization
4.2 Environmental Assessment
5.0 SUMMARY AND CONCLUSIONS
APPENDICES

A. Analytical Data and QA/QC Evaluation Results
B. Risk Assessment Methods

16815/16
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o Preparation of meeting summaries and mailing lists; and
o Other assistance as requested by IEPA.

3.12 CDM QUALITY ASSURANCE/QUALITY CONTROL MANAGEMENT

The Site Manager (SM) is responsible for overseeing overall RI activities
and ensuring quality of work. The SM will review daily work assignments of
project team members and will interject technical and managerial guidance
as needed to increase the quality and minimize cost of work products. The
SM is also responsible for ensuring that the specific requirements of the
QAPP are satisfied during RI activities.

The SM will also coordinate with CDM’s Quality Assurance Manager (QAM) to
ensure that major deliverables and summary documents are reviewed by a team
of QA reviewers for technical and management accuracy and completeness
before submittal to USEPA.

3.13 PROJECT MANAGEMENT

Project management activities will play a key role in successful completion
of the Operable Unit in the Southeast Rockford study area. Responsi-
bilities of the CDM Project Manager throughout the Operable Unit will
include the following:

o Coordination with IEPA and USEPA to plan scoping and scheduling
for the Operable Unit;

o Assurance of timely completion of all scheduled activities;
o Updating IEPA and USEPA on all project schedules;
o Attendance at project review meetings and other meetings necessary

to ensure normal progress of work;

1681440
Us4219



Southeast Rockford
Work Plan

Section: 3
Revision: 2

Date: May 1990
Page: 14 of 15

o Monitdring of any contractors/subcontractors;

o Preparation of monthly progress reports of technical, schedule,
and cost status; and

o Evaluation of documentation and graphics for compliance with IEPA
and USEPA standards.

The CDM Project Manager will prepare monthly project reports for submission
to the IEPA site manager. These reports will discuss the technical
progress of the project and the following items:

o Identification of site and activity being discussed;

o Status of work at the study area;

o Percentage of completion and schedule status;

o Difficulties encountered during the reporting period;

o Actions being taken to rectify problems;

o Activities planned for the following month;

o Changes in personnel; and

o Project cost status.
The monthly progress reports will list target and actual completion dates

for each task activity, including project completion, and will explain any
deviations that had occurred or are anticipated.
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3.14 TECHNICAL AND FINANCIAL MANAGEMENT

The success of the Operable Unit RI/FS depends on sound project management.
Both cost control and cost mitigation will be aspects of the project
management function. Project management will focus on the following
procedures to successfully complete the project:

o Selecting, coordinating, and scheduling staff for task
assignments;

o Controlling budgets and schedules;

o Establishing and maintaining project record keeping systems;

o Producing and submitting required reports, including monthly
financial and technical status reports and quarterly award fee
performance event reports; and

o Performing and coordinating quality control of all technical work.

Meetings will be held periodically with both USEPA and IEPA to discuss
project status and address problem areas. Meetings will also be held
between designated members of the team and experts in a particular
discipline (e.g., hydrogeology, analytical services, quality assurance,
etc.).

3.15 SUBCONTRACTOR PROCUREMENT

CDM will subcontract Tiller Consulting Group, Inc., of St. Louis, Missouri
to conduct the Risk/Endangerment Assessment Task. No other subcontractors
will be required during the Operable Unit. Because subcontracting tasks
are estimated to be less than $10,000, federal procurement procedures will
not be required.

16814,/40 ysaeel



Southeast Rockford
Work Plan

Section: 4
Revision: 2

Date: May 1990
Page: 1 of 9

4.0 FEASIBILITY STUDY

4.1 GENERAL

The results of the Feasibility Study (FS) and subsequent Record of Decision
will be used to support an Operable Unit for the Southeast Rockford study
area. An Operable Unit is a discrete action that consists of an incre-
mental step (or steps) toward a final remedy. Operable units may address
geographic portions of a site, specific site problems, or other subcom-
ponents of a total site contamination problem. For the Southeast Rockford
project, the operable unit is intended to address the specific problem of
the affected residents’ contaminated water supply.

As such, the FS will be a focused effort to analyze a limited number of
applicable alternatives, with the sole intent of establishing an
alternative water supply. A comprehensive RI/FS for the study area is
being conducted as a separate investigation.

4.2 DATA COLLECTION

Relevant available data and reports will be collected and reviewed in order
to develop an understanding of the physical setting and contamination
problem in the study area and to provide a basis for developing and
evaluating alternative water supplies. Any data gaps and inconsistencies
will be identified and reported to IEPA. Major categories of information
required to conduct the FS include the following:

0 Determination of the number, location, and potable water
requirements of residences with private wells that a) have access
to an existing municipal water main or b) do not have access to an
existing water main;

usaz222
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Generdl well information for all City of Rockford municipal wells
including pumping rates, capacity, construction details, usage,
maintenance and rehabilitation records, and water quality;

Rockford water distribution system characteristics, including
water main characteristics (e.g., diameters and materials),
construction records, water pressures, water quality (hardness,
etc.), layouts, and existing treatment facilities.

Available information regarding hydrogeologic characteristics
including aquifer dimensions and yield, hydraulic parameters and
boundaries, direction of groundwater flow, potentiometric surface,
and aquifer water quality.

After the relevant data have been collected, reviewed, and evaluated,
information and conclusions will be summarized and tabulated for ease of
reference and inclusion into the final Operable Unit FS report.

During this task, the following agencies will be contacted to obtain

information:

16814/41

USEPA Region V;
IEPA;

Managers of the Rockford and other nearby community water
departments;

ISWS;
IDPH; and

ISGS.
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4.3 ALTERNATIVES DEVELOPMENT

A limited number of alternatives for providing safe drinking water for
affected residents will be developed based on results of the data
collection task.

The following approach, in accordance with USEPA guidance documents, will
be used in development of the alternatives.

Establishment of Operable Unit Response Objectives

Study-area specific objectives for the Operable Unit will be based on
public health and environmental concerns and information gathered during
data collection, and will be in accordance with the National 0il and
Hazardous Substances Contingency Plan {NCP), USEPA interim guidance, and
the requirements of any other applicable federal, state, or local statutes.
Response objectives will be developed in close consultation with IEPA with
oversiéht by USEPA.

Identification of Operable Unit Technologies

A limited number of appropriate technologies meeting the response
objectives will be identified. Technologies that may prove extremely
difficult to implement, not achieve the objective in a reasonable time, or
rely on unproven technology will not be considered.

Identification of Alternatives

Alternatives will be identified and developed in close consultation with
IEPA and the City of Rockford. The alternatives will incorporate the
technologies, response objectives, and other appropriate considerations
into a comprehensive, site-specific approach. Alternatives that feature
the provision of a safe water supply will be emphasized.

a
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Preliminary alternatives currently planned to be evaluated include the
following:

o] No action;

o Extending water mains and connecting affected residences to the
City of Rockford water distribution system;

o Constructing new residential water wells to withdraw groundwater
from an uncontaminated water-bearing zone;

0 Treating contaminated groundwater at existing municipal supply
wells; and

o Installing point of use water treatment devices to reduce
contaminant concentrations in existing groundwater.

This listing of preliminary alternatives has been developed with the
assumption that an overall remedial action for the Southeast Rockford
groundwater contamination condition at the Southeast Rockford study area
will be further studied, analyzed, and implemented following the
comprehensive RI/FS for the site, which is currently being conducted by
IEPA through a separate contract with CDM.

The NCP requires that the no-action alternative be examined in detail to
provide a baseline by which other alternatives can be evaluated. As a
group, the preliminary alternatives feature relatively short implementation
times, the ability to protect human health (by virtue of their ability to
provide affected residences with potable water), and are all based on
proven technologies. Additionally, the ability of the alternatives to meet
the Operable Unit response objectives is somewhat independent of the amount
of contamination present in existing residential well water. Because of
these characteristics, and the amount of data currently available
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concerning the™target contaminants, the FS will not include a preliminary
screening step normally conducted as part of larger, more complex studies
and will proceed with detailed analysis of the preliminary alternatives,

augmented by other alternatives if deemed necessary by IEPA.

As each alternative is analyzed, the following nine factors will be used as
criteria for evaluation and comparison in subsequent tasks of the FS:

o Protection of human health and the environment,

o Short-term effectiveness,

o Long-term effectiveness,

o Reduction of toxicity, mobility, and volume of contaminants,

o Implementability,

o Cost,

0 Compliance with ARARs,

o State acceptance, and

o Community acceptance.
At the conclusion of this task, a brief alternatives array will be
compiled, that will consist of preliminary technical descriptions and
specific implementation considerations of each alternative. The

alternatives array will be submitted to IEPA for review prior to conducting
the detailed analysis of alternatives.
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4.4 DETAILED ANALYSIS OF ALTERNATIVES

The alternatives generated from the alternatives development task will then
undergo detailed analysis according to the provisions of Section 121 of

the Superfund Amendments and Reauthorization Act (SARA). This analysis
will consist of four major elements: preparing a technical description,
conducting an environmental assessment, evaluating institutional issues
associated with implementation of the alternative, and comparing costs of
the alternatives. Specific activities of the alternatives analysis are
discussed as follows.

Technical Description

The technical description of each alternative will include the following:

o Descriptions of appropriate treatment technologies (if
applicable);

o Discussions of special engineering considerations required to
implement the alternative (e.g., any additional studies, changes
in current water supply system operations, or construction
required before proceeding with final design);

o Identification of operation, maintenance, and monitoring
requirements of the completed remedy;

o Identification of safety requirements for remedial implementation,
including both on-site and off-site health and safety
considerations; and

o An analysis of phasing the alternatives into operation either
individually or in groups to produce significant environmental
improvement or cost savings.

1681441
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Environmental Assessment

An environmental assessment will be conducted that will evaluate each
alternative'’s environmental effects, physical and legal constraints, and
compliance with local, state, and federal regulatory requirements.

where adverse environmental effects are identified, mitigation measures, if
any, will be identified.

Each alternative will be assessed for its ability to protect or mitigate
damage to public health based on the results of the Risk/Endangerment

Assessment.

Cost Analysis

The present worth cost (using a 30-year life with a discount rate of 10
percent before taxes and after inflation [USEPA, 1985]) of implementing
each alternative will be calculated. The present worth analysis will
include capital costs and operation and maintenance costs associated with
each alternative.

4.5 LABORATORY AND BENCH SCALE STUDIES

For any remedial alternative in which a laboratory or bench scale
treatability study is deemed appropriate, CDM will submit a separate work
plan to IEPA for approval. Only after approval and authorization from IEPA
will laboratory studies be conducted. The costs of laboratory studies are
not included in this work plan.

4.6 EVALUATION AND COMPARISON OF ALTERNATIVES AND RECOMMENDATION OF
ALTERNATIVE

This task will consist of a comparative evaluation of the alternatives
according to the nine criteria presented in Subsection 4.3.
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Following the comparative evaluation of the alternatives, the one
alternative that best satisfies the objectives of operable unit response in

a cost effective manner will be identified and recommended.

4.7 FEASIBILITY STUDY DRAFT AND FINAL REPORT

A draft FS report will be prepared for submittal to IEPA and USEPA and will
include the findings of the FS tasks. The draft report will summarize data
developed during the remedial alternatives assessment process. The project
team will recommend an alternative or combination of alternatives for
implementation to fulfill the operable unit response objectives. The
recommended alternative shall be selected from among those alternatives
that meet the following requirements:

o The alternative shall be protective of human health and the
environment; implementation of the alternative will meet or exceed
ARARs or health-based levels established through a risk assessment
when ARARs do not exist or when they are waived.

0 Unless the requirements are waived by IEPA, the alternative shall
attain federal and state public health and environmental ARARs
that have been identified for the specific site.

o The alternative shall be cost-effective, accomplishing a level of
protection that cannot be achieved by less costly methods.

An alternative may be selected that does not meet federal and state public
health or environmental ARARs under the following circumstances.

o The alternative is an interim remedy and will become part of a
more comprehensive final remedy that will meet applicable or
relevant and appropriate Pederal and State requirements. (The
Southeast Rockford Operable Unit response falls into this
category.)

16814,/41
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o Compliance with the requirement will result in greater risk to
human health and the enviromment than alternative options.

o Compliance with the requirements is technically impracticable.

o The alternative will attain a standard of performance that is
equivalent to that required under the otherwise applicable
standard, requirement, or limitation through use of another method
or approach,

o The state has not consistently applied or demonstrated the
intention to consistently apply the requirement for other remedial
actions in the state.

o The alternative will not provide a balance between the need for
protection of human health and the environment at the site and the
availability of fund monies to respond to other sites that may
present a threat to human health and the environment.

A total of 20 copies of the draft FS report will be submitted to IEPA and
five copies will be submitted to USEPA. CDM will revise the draft FS to
consider and incorporate IEPA’s and USEPA’s comments as warranted. The
draft FS for Public Comment will be adequate to support USEPA’s needs
throughout the public comment period during USEPA’s development of the ROD.
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5.0 PROJECT STAFFING

CDM has carefully selected the members of the project team to best match
the skills of individuals to specific needs of the Southeast Rockford
project. Personnel who have been assigned to the project, and their
respective areas of responsibility, are shown in the organization chart in
Figure 5-1. Community relations activities will be conducted by IEPA
personnel.
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FIGURE 5-1
SOUTHEAST ROCKFORD OPERABLE UNIT

ORGANIZATION CHART
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- 6.0 PROJECT SCHEDULE

The schedule for conducting the Southeast Rockford Operable Unit activities
is shown in Figure 6-1. The schedule illustrates the chronological
coordination of tasks and is designed to ensure that project milestones
specified in the revised statement of work are achieved.
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DESCRIPTION OF ACTIVITY

1) Mobilization & Sample
Scheduling

2) Municipal, industrial, and
Residential Well Sampling

3) CLP Laboratory Testing
4) Data Validation

5) Geographic Database
Development

6) Operable Unk Technical
Memorandum

7) IEPA/USEPA Review

8) Operable Unit Technical
Memorandum (Final)

9) Alternatives Array

10) Operable Unit FS
Report (Draft)

11) IEPA/USEPA Review

12) Operable Unit FS for Public
Comment (draft final)

13) 30-Day Public Comment
Period

(

FIGURE 6-1
SCHEDULE OF OPERABLE UNIT ACTIVITIES

Weeks From Date Of Project Plan Approval

2 4 6 8 10 12 14 16 18 20 22

24




